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CXINIC OF DR WARFHXD T LONGCOPE 
Presb'Steeian Hospital 


ACUTE TUBERCULOSIS, POLYCYTHEMIA WITH EH- 
LARGED SPLEEN (VAQUEZ’S DISEASE) PRESENTA- 
TION OF CASES BY CLINICAL CLERKS DISCUSSION 
OF CASES BY DR LONGCOPE 

CASE I 

The first patient is twenty nine years old, a brass-foundry 
worker by trade, who was bom in Ireland, but has been in this 
country for the past sis years His chief complaint on admission 
to the hospital was pain m the left chest, chilhness, cough, weak- 
ness, and loss of appetite, which bad persisted for three daj-s 
The onset was sudden, with chilly sensations and fever, following 
two or three days’ cold, cough, and night-sweahng The family 
history is negative except for the fact that his paternal grand 
father (who hved next door to him) died twelve years ago of some 
lung trouble which was preceded by a severe cold 

Personal History — The patient works m a brass foundry at 
heavy physical labor nine hours a day, he is m drafts most of the 
time and sweats profusely He fives on the ground floor and has 
very poor fight and air m his rooms. His appetite is never good , 
his bowels have always been regular until two or three months 
ago, smce which time he has been constipated and has had 
occasional attacks of mdigestion His micturition has been 
normal He takes two cups of tea a day, no tobacco or coflfcc, 
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an occasional ■whisky and 6 or 7 glasses of beer a day Every 
three or four months he drinks to mtoxication, but this lasts 
only a day or so Occasionally he has severe headaches 

Past History — ^The patient had measles as child, -with good 
recovery, and an attack of pleurisy, about which he remembers 
very httle Smce childhood he has been well and does not 
remember any illnesses He had an infection some tune ago, 
for which he visited the dispensary and was treated by wet 
dressmg, later he hkd a sore throat Venereal disease is demed 
One year ago he fell down and struck his chest and immediately 
afterward brought up blood He has never noticed any blood 
in the sputum smce His best weight is 140 pounds, he does not 
think he has lost any waght For the past two or three months 
he has had cough and colds, ■with httle sputum, occasionally he 
has sweated profusely at mght, for a week or two before the on- 
set of the present illness he had loss of appetite and felt weak and 
poorly There was no history of any exposure except to drafts 
dunng his work, which he thought might have been a possible 
cause of this illness 

Present Illness — ^Three days before admission the patient ex- 
penenced chiUy sensations and fever He stayed at home on 
that day, and two da}^ before admission he felt nauseated, tned 
to vomit, and did so after drmkmg warm water The foUowmg 
day he experienced cramp-like pams m the lower left chest, which 
became sharper, and later were localized to the left axilla or pos- 
tenorly over the left shoulder The pam ■was very sharp and 
was made worse by breathmg He had no appetite, his bo^wels 
were constipated, and he felt weak and occasionally dizzy 

The physical examination on admission to the hospital showed 
a man who looked very sick, had an mcreased respiratory rate, 
fever, no cyanosis and not much pam, but who was qmte weak 
and prostrated, and ■was perspirmg very profusely The pupils 
were shghtly dilated, the left a httle larger than the right, they 
reacted promptly to hght, but never contracted below imd- 
dilatation His tongue was coated, teeth very bad, breath 
foul, and throat moderately reddened There was a systohc 
pulsation m the neck, the thyroid was shghtly enlarged The 
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superficial lymph nodes were shotty, but not markedly enlarged, 
though they could be felt m the cervical, axillary, and mgmnal 
regions. 

The chest expansion was good Over the lungs there was 
shght dulness at the left apex and the inspuatory sound had a 
shghtly bronchial character, there were coarse and fine moist 
rftles over the left uppier lobe and a few were heard over the right 
upper lobe. 

The remamder of the physical examination showed nothing 
abnormab The urme showed a specific gravity of 1027, it was 
dear, aad, there was a famt trace of albumm, no sugar, and 
microscopically an occasional granular cast and leukocyte. 
The leukocyte count was 16,500, with 79 per cent of polymor- 
phonudears There was very httle sputum, which was thick 
and greenish m color The temperature at the time of admission 
was 102 5“ F , but rose shortly after admission to 104° F , 
droppmg the next mormng, and then nsmg to 105-5° F Smce 
then the temperature has gradually fallen by lysis to normal on 
the tenth day of the disease. The pulse-rate was rapid (120) 
on admission, and fluctuated with the curve of temperature. 
The pulse, too, is now normal m rate or even a httle slow, for 
this mommg it is 65 The respirations on admission were 
comparativdy rapid (32), and for the first two or three days they 
were constantly above 30, gradually, however, they have dimln 
ished m rate, until this mormng they are 24 The temperature, 
pulse-rate, and respirations have slowly come to normal on the 
tenth day of the disease 

Dh Longcope Have the physical signs changed dunng 
this time? 

Clinical Clerk Shortly after admission, when the fever 
was at its height, there were signs of complete sohdification of the 
left upper lobe and possibly the upper part of the left lower lobe. 
Since then these signs have deared somewhat, so that there arc 
now signs of partial sohdification in these regions with many 
riles at the left apex. At the present tunc an cxammation of the 
lungs shows the following signs Over the left chest anteriorly 
there is diminished excursion, with mereased tactile fremitus to 
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the fourth nb Over this region the percussion-note is dull, 
above the left clavicle there is tubular breathing, below the 
clavicle the respiratory sounds are bronchovesicular in quahty, 
and there are great numbers of coarse moist riles In the third 
and fourth mterspaces there is suppression of breath sounds 
Beneath the clavicle there is bronchophony and the whispered 
sounds are high pitched and clearly heard Postenorly on the 
left there is dulness to the rmdmterscapular region, with mcreased 
tactile fremitus, bronchovesicular respuation, many coarse riles, 
bronchophony, and moderately high-pitched whispered sounds 
over this area 

The heart impulse is shghtly forceful but regular, and there 
are no adventitious soimds The remamder of the ph3rsical 
exammation shows nothing abnormal 

Dr Longcope The patient, therefore, has been admitted 
to the hospital with an illness of acute onset accompamed by 
duUs and fever and characterized by signs of sohdification of the 
left lung that have persisted after defervescence of fever and 
subsidence of symptoms Together with these signs there is a 
penstent leukocytosis, for yesterday the leukocytes were 17,000, 
with 83 per cent, polymorphonuclears 

This infection, for such it must be, has mamfested itself, 
first, by general symptoms, and, second, by the local process m 
the limg, the signs of which we can so readily ehat Gradually 
the S 3 m 2 ptoms and signs of the general mtoxication or infection, 
or both, have almost entirely subsided, but the local disease of the 
limg persists Without further study one might readily have 
suspected that this patient had suffered from an attack of acute 
lobar pneumoma with sohdification of the left upper lobe which 
at the present time is slowly resolvmg But from the moment 
the patient entered the hospital every effort was made to dis- 
cover the exact etiology of his infection Blood-cultures gave no 
growth of bacteria The urme showed no preapitate with 
antipneumococcus serum of types I, If; or m Cultures of the 
sputum and moculations mto mice did not show pneumococ- 
cus, but hemol 5 dic streptococcus Examination of the smears 
showed tubercle bacfih which are qmte numerous, very easdy 
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found and foimd on three separate occasions How, therefore, 
do you characterize this case? 

Cltnical Ct.kbk The possibihties are that the patent has 
had chronic pulmonary tuberculosis with an acute lobar pneu- 
monia engrafted upon it, or that he has had an acute tuberculous 
pneumoma When the patient first was adrmtted to the hospital 
he was supposed to have lobar pneumonia If the sputum had 
not been eramined for tubercle badlh the diagnosis of acute 
lobar pneumonia with beginning resoluhon of a consohdation of 
the left upper lobe and recovery by lysis would have been made. 

Dr. Longcope Is it possible to exclude the fact that this 
patient has had lobar pneumonia, or is there any evidence that 
he has had lobar pneumonia? 

Clinical Clerk We have no bactenologic evidence of an 
infection by pneumococcus It might be that the acute 
symptoms were caused by an infection with hemolytic stn^to- 
coca 

Dr. Longcope Has the hemolytic streptococcus been con 
stantly present? 

Clinical Clerk The prebnunary eiammation showed this 
organism, but smce then there have been no cultures of the 
sputum 

Dr. Longcope At one tune it was thought that cases of 
lobar pneumonia which were due to the pneumococcus predis- 
posed to or terminated in tuberculosis of the lung Without 
further examination one nught be tempted to assume that this 
patient was suffering from pneumonia caused by Streptococcus 
hiemolyticus Smears of the sputum ns well as cultures were 
exairuncd 

It IS well Imown, however that such a series of events exist 
almost exclusively m the conceit of the physician and not m 
the worlongs of nature, and that tuberculous pneumonia is 
tuberculous from the start and not secondary to a pneumonia 
caused by some other organism It is, of course, possible for a 
tuberculous patient to hn\ c an acute lobar pneumonia caused b> 
the pneumococcus, but m the xaist majority of cases signs of lobar 
pneumonia and sjouptoms of acute infection in cases of chrome 
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tuberculosis are caused by an acute tuberculous process involv- 
ing the lungs 

The cause of the sudden and acute involvement of the pul- 
monary tissue m these cases of tuberculous pneumoma is one of 
great mterest and importance It may come about by spread 
of tubercle baalh from an old latent focus m the limg itself or 
from a fresh infection from without The commonest method is 
from a chrome focus of infection m the lung itself This theory 
IS held to very strongly by Rohmer, who beheves that all acute 
tuberculosis m adults ongmates from a chrome infection at- 
tamed ongmaUy m early youth or childhood, for the adult 
IS much more resistant to tuberculosis than the child, who after 
infection may attam a certam degree of resistance The other 
possibihty is that the disease is commumcated by direct infection 
from one mdividual to another, and that the onset of a rapidly 
progressive acute process m adult hfe is the primary infection 
There is evidence m this man to show that he has had symptoms 
if not signs of a tuberculous lesion m his lung The assumption, 
therefore, is that an acute process has developed from a chrome 
lesion some time before the onset of the acute pneumomc process 

Whether the acute pneumomc process arises from a chrome 
latent lesion m the lung or m some other portion of the body, or 
whether m a tuberculous subject it is mated by inhalation of 
tuberde bacilh from without, there is evidence to show that the 
spread or re-mfection m a tuberculous patient runs a different 
course from the primary infection m a healthy mdividual In 
the latter instance the local spread of infection is rapid, the 
reaction violent, but fortunately m such cases, as m the present 
instance, it may subside comparatively soon 

rc-Rays of the chest (Fig 44) show not only mvolvement of 
the left limg, but of the nght lung as well The upper portion of 
the left lung is most extensively mvolved, as you see by the 
plates The nght lung at the root and upper portion of the lobe 
IS likewise mvolved The shadow m this plate is somewhat dif- 
ferent from the shadow one sees m most cases of lobar pneumoma, 
where there is a diffuse, evenly distnbuted shadow over the 
consohdated lung, for here the consohdation is m small irregular 
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penbrondutis, which goes on rapidly to a bronchopneumonia 
with destruction of bronchi and multiple cavity formation It 
IS very probable that this man has one of these types of pathologic 
lesion 

Demonstration of Lantern Slides — The first illustrabon shows 
jou the characteristic gross appearance of the caseous pneumoma 
You may see that almost the entire upper lobe of the lung is 
converted mto a sohd opaque cheesy matenal 

The second illustration represents a fair example of acute 
gelatmous pneumonia Here there are small patches of caseation 
scattered through the lung and surrounded and separated by large 
gray translucent areas which mvolve almost the entire lobe 
This drawmg of a microscopic section from one of the gelatmous 
areas shows that the alveoh are packed with large epithehoid 
cells which are often filled with fat and hpoid droplets There are 
practically no polymorphonuclear leukocytes m these sections 
and they do not form a conspicuous element m the exudates 
m this patliologic process 

The last picture represents the gross appearance m a case of 
penbronchial tuberculous bronchopneumoma, where large areas 
of sohdification surround the bronchi, that are m places dilated 
and m others lead directly mto small cavities 

In cases of caseous and gelatmous pneumoma there may be 
httle sputum, and it is often with great difficulty that one dis- 
covers tubercle bacilli m tlie sputum that is obtamed This fact 
IS readily understood, for until the sohd caseous matenal softens 
there is httle exudate mto the bronchi and, therefore, no sputum 
This man whom we have just seen has had considerable quantities 
of sputum m which there were large numbers of tubercle bacffii, 
and It IS possible for this reason that this patient is representative 
of the type of case who suffers from a peribronchial tuberculosis 
rather than from a caseous or extensive gelatinous pneumoma 

CASE U 

Presentation by Clinical Clerx — The second case is a 
Bohemian, about fifty-three years old, who speaks no Enghsh 
and no German The history was obtamed from his wife, who 
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q)eaks a very limited amount of English, so that the history is 
defiaent. He has worked as a type-setter all his life. Hus is 
all we can learn about his habits His diet is regular, he takes 
three cups of coffee and two of tea a day, and formerly, up to ten 
years ago, drank a good deal of alcohol, often coming home 
mtoxicated His wife says that he has always had a very red 
countenance. When four years old he fell, accordmg to his wife, 
and the left leg has always been weaker and shorter than the 
nght smce that tune. His chief complamt is stiffness m the right 
arm, which came on about two months ago, together with an 
mdefimte lUness of about a year’s duration He has had fulness 
m the head, headache, and at times dizaness, which is quite 
marked every now and then, and nnging m the ears Hiere has 
been no weakness and no pain m any of the muscles He has 
been constipated all his life. Urination is not qmte normal, for 
he vmds three or four times dunng the day and twice at mght 
His wife says he has taken no medicmes. 

Prtsenl Illness — Stiffness m the right hand started about 
two months ago, apparently in the fingers, and became progres- 
sive, mvolvmg the whole arm. Hie leg was later affected His 
wife has also noticed that his speech has become heavy and more 
guttural m type, but he can speak Bohemian to his wife without 
very much trouble. He has not done any work for the last two 
months He cannot nse now without assistance. He has 
never had nosebleeds nor bleedmg from any of the mucous sur- 
faces, none from the kidney, and none m the stools 

Physical Examination —Hie neurologic exammabon is hm 
ited because the patient cannot assist. An examination of 
the eyes shows the following ophthalmoscopic eiaminabon 
shows that both fundi are pmlash, vessels qmte markedly 
promment, but are not tortuous, the disks are clear, there 
arc no hemorrhages Eye movements are normal, no ptosis, 
no nystagmus, no hmitabon of movement. How much he 
could see one could not tell Hie movements of both sides 
of the face are symmetne. When he shows his teeth and 
at times when he talks the nght side is pulled over to the 
left and an absence of creases is nobccable on the left side. 
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When he tnes to show his teeth the left side of the face is drawn 
well over and down The nasolabial fold on the nght side is 
not nearly so well marked as on the left and the comer of the 
mouth does not move so much There is evidence of weakness 
of the lower right facial muscles The tongue protrudes straight 
The reflexes are present on both sides There is elevation of 
the nght shoulder, which also seems to be closer to the median 
hne, and the scapular muscles are diminished, as well as those of 
the upper arm In the left arm the reflexes are active and all 
present, mcludmg pectoral, biceps, tnceps, and radial In the 
nght arm the reflexes are more active There seems to be a 
definite contraction of the biceps The mtercostal muscles 
and thorax m general on the nght side is drawn over to the left 
on deep inspiration, as if on a pivot In the abdomen there is 
stiffness of the nght side to a very shght extent. The abdommal 
reflexes are absent on the nght side An examination of the 
nght leg does not show the stiffness which is present m the upper 
extremity The Achilles jerk cannot be obtamed on the left, 
but IS present on the nght and active, whole the knee-jerk is 
very active on the nght ade No ankle-clonus is obtamed and 
there is no Babinski There does not seem to be any tenderness 
anywhere Lower penosteal reflex is present on the nght, 
but there is no cross penosteal 

These findmgs mdicate that the hemiplegia is due to a lesion 
m the upper motor neurons mvolvmg the tracts for the lower 
portion of the face, to a shght extent the thorax, abdomen, and 
the leg The condition has lasted for some time, and has re- 
sulted m secondary changes which result m spastiaty of the 
muscles of the arm with mcreased tendon reflexes on the nght 
side 

Dr Longcope This is the trouble which disturbs him 
most, but it IS only a symptom or comphcation of the disease 
from which he is actually suffenng 

The most stnkmg thin g about this man is his color He is 
noticeably flond The ears are deep purphsh-red m color or 
reddish-purple The nose is not so deeply colored as it was the 
other day when I saw him, but even now the nose, hps, and 
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conjunctivie ore red, the latter covered with dilated veins 
The tongue is an extraordinary deep magenta The hands, 
even when he holds them up, are quite purplish blue m color 
This tmt IS also very marked about the neck The feet the 
other day were of the same curious purplish red Everywhere 
the skm 13 dark reddish m color, but this is most marked about 
the face, neck ears, hands, and feet 

Now this IS associated with certam other findings that are 
most mterestmg First, the dilatation of the blood vessels, 
both the small blood vessels of the skm and the large vems or er 
the extrermties See the vems over the feet, they look like 
heavy blue cords Notice those also over the tibim and over the 
legs The veins m the conjunctiva; are enlarged and the vems 
in the fundus of the eye are very large and tortuous The 
smaller veins over the forehead show some dilatation as well as 
those over his arms, which are larger on the nght arm than on the 
left Besides these tortuous vems there are groups of imnute 
dilated vems and reddish purple spots which are seen scattered 
over the chest, the upper portion of the abdomen, and over the 
right arm particularly 

Second, observe the clubbmg of the fingers. The fingers of 
the nght hand show this particularly well and the clubbing of 
the thumb is very marked In contrast to the right hand the 
left shows no defimte clubbmg of the fingers. There is, I think, 
some suggestion of clubbmg of the toes, whidi are very broad 
Again, this is more marked on the nght side than on the left. 
The nails are a httle bit curved the pads of the toes are thick, 
but this IS not so marked as it is m the fingers 

The remamder of the physical exanunation discloses the fol 
lowmg findings In the chest there is slight dulness postenorlj 
at the bases of the lungs and a few coarse rAlcs are heard m this 
region durmg inspuution 

The heart is slightly enlarged The maximum impulse lies 
in the fifth space just outside the nipple The cardiac dulness 
reaches 12 S cm to the left in the fifth space. At the apex the 
first sound is prolonged and booming, the second sound is short. 
At the base the heart sounds are even more distinct, and at the 
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aortic area the second sound is accentuated The systohc pres- 
sure IS 140, the diastohc 85 The abdomen is somewhat pro- 
tuberant A large hard mass is readily palpable m the left 
hypochondnum, which has a rounded edge, descends on respira- 
tion, and assumes the shape and position of a greatly enlarged 
spleen It ^s not tender The hver and kidneys are not palpable 

The examination of this man’s urme shows the followmg 

4/19 1023, acid, flocculent, alb tr , glue 0, few urates, few W B C. 

4/20 1022, aad, flocculent, alb tr , glue 0, few urates, few W B C , few 
hyal casts. 

S/ll 1011, alb tr , glue. 0, few urates, few W B C 

Fmally, an exammation of the blood, which is of utmost im- 
portance, completes the cbm cal picture of the disease from which 
this patient is suffermg The blood exammation on admission, 
April 18, 1917, was as follows 

R B C 8,000,000 Hgb 120 per cent (Hassler) W B C 18,100 
Polys Neutro 80 per cent Lymphos 17 per cent 

Eosm 1 Large mon 2 Smear normal 100 cells 

The hemoglobm is 130 p>er cent, the red cell count on various 
occasions has been 8,000,000, 8,400,000, 7,900,000, and the leu- 
kocytes 12,000, with 82 per cent polymorphonuclear leukocytes 

The diagnosis IS, Vaquez’s disease polycythemia with cyanosis 
and enlarged spleen 

This IS a strikmg example of this rather unusual and very 
obscure disease, presentmg certam features of especial mterest, 
namely, the clubbmg of the fingers and toes and the compheatmg 
hemiplegia 

The rlimral picture was first recognized and accurately 
described by Vaquez m 1892, though it was not until Osier 
described vividly a senes of cases m 1903 m the Amencan Journal 
of Medical Saences that the disease became familiar to the medical 
pubhc and was recognized generally as a clmical entity Smee 
then Senator, m his monograph on “Polycjrthsemia und Plethora,” 
has considered the entire subject from a broad standpomt, 
while Lucas has reported carefully a senes of 79 cases collected 
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from the hteratiire From the onginal clinical entity Giesbock 
has separated a special group which he has termed polycythemia 
hypertomca, a condibon which is characterized by polycythemia, 
cyanosis, and hypertension without splemc enlargement 

The case before you is evidently not of this latter type, but 
belongs to the group ongmally described by Vaquer. 

The symptoms m these cases may be referred to the stin it- 
self, the purplish cyanosis bemg the predominant feature, rarely 
to the mass m the abdomen, the enlarged spleen, occasionally 
to nosebleeds, for hemorrhage from the mucous surfaces and, 
mdeed, occasionally from large vessels is not uncommon, or 
perhaps most common of all, to symptoms referable to the nervous 
system, tinnitus, headaches, and attacks of vertigo Peripheral 
venous thrombosia has been recorded as a comphcahon m many 
cases, and during the last three years I have seen 2 cases of 
Vaquez’s disease who died with this comphcation. Hemiplegia 
has occasionally been noted as a comphcation and may, mdeed, 
be a result of thrombosis of the cerebral vessels It is not im 
probable that the partial hemiplegia m the case which has just 
been presented to you is the result of thrombosis of one of the 
smaller cerebral vessels The clubbed fingers which are such an 
mterestmg feature of the present case have rarely been observed 
before in this disease. 

A study of the morbid anatomy of the fatal cases has shown 
qmte regularly a marked hyperplasia of the bone-marrow which 
appears deep purple m color, an enlarged spleen which m a few 
cases has been the seat of tuberculosis, but no other charactenstic 
changes that throw any hght upon the nature of the disease. 

Interestmg mformation has been obtamed from mvestigaUons 
upon the anatomy and physiology of the blood durmg life, and 
all evidence goes to show that there is an actual mcrcased produc- 
tion of red cells It has been shown that there is a total mcrease 
m the amount of blood, with mcrcased viscosity, and a speofic 
gravity which is usuaily normal In this instance the specific 
gravity of the blood was 1086, but, as a rule, it has been recorded 
as averagmg between 1054 and 1056 The percentage of cells 
to plasma is greatly mcreased In this instance it was almost 
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impossible to separate the cells from the plasma after ten mm- 
utes’ centrifugation From 10 c c of blood, however, 3 c.c. of 
plasma were obtamed 

In morphology, the red cells appear, as a rule, normal m size 
and shape, though occasionally nucleated red blood-cells are 
seen In this particular mstance they have not been found 
The total number of white cells is mcreased to 30,000 or 
40,000, but m this case they are approximately normal The 
platelets are not changed and m this patient were normal m 
number, bemg 300,000 The coagulation and bleedmg time 
are both short The coagulation time was three mmutes and the 
bleedmg time one nunute m this pabent 

Much study has been devoted to detemune the ongm of this 
pecuhar condibon and to explain the exatmg cause for the poly- 
cythemia 

It has been supposed by some that the condibon had its 
ongm as a primary disease of the spleen, and I have aheady men- 
boned that tuberculosis of the spleen has been found m a few 
mstances Cases have, however, come to autopsy which have 
not had tuberculosis of the spleen, and it does not seem probable 
that any gross lesion such as tuberculosis or syphilis of the 
spleen can account for the eubre course of the disease The 
Wassermann reacbon in this pabent is negabve That the 
spleen is m some way mvolved m this symptom complex is 
obvious, but whether the enlargement is pnmary or secondary 
and represents an accompanymg condibon cannot at the present 
bme be determmed 

Many of the causes of polycythemia which are more or less 
clearly understood do not exist m these cases of Vaquez’s disease 
Smce the mcrease m red cells is absolute and not relabve, any 
explanabon which would depend solely upon a disprop)orbon 
between the total cell volume and plasma volume, such as occurs 
m severe diarrheas when large quanbbes of fluid are lost to the 
body, IS naturally untenable 

There is no evidence to thow either that the polyc 3 rtherma is 
m any way analogous to that produced by adrenahn, under which 
circumstances it now seems probable from the work of Lampson 
that erythrocytes stored espeaally m the hver are suddenly 
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expelled into the arculation. Nor is there any evidence to show 
that the polycythemia is m any way dependent upon a lack of 
oxygen-carrying capaaty of the red cells It is well known that 
chronic carbon monoxid poisomng m animals results in a poly- 
cythemia and mcreased production of red cells. This depends 
upon the constant conversion of a certam proportion of hemo- 
globm mto carbon monoxid hemoglobm, thus impovenshmg the 
oxygen-carrymg capaaty of the blood and necessitatmg an 
excessive production of red blood-cells to compensate for the 
“dead wood ” The theory that this disease is dependent upon 
the formation of some chemically stable hemoglobm compound, 
which renders that substance partially unavailable for the forma- 
tion of oxyhemoglobm is untenable, smce Butterfield has found 
the oxygen-carrymg capaaty of the blood normal m Vaquez’s 
disease. 

The posabtUty that a constantly increased destruction of red 
cells by autohemolysms or chemical substances imght exate an 
mcreased production of erythrocytes has been brought forward 
as a suggestion to explam the polycythemia, but no evidence has 
yet been adduced to uphold this idea. 

That the difficulty hes rather m a di minis hed destruction of 
red cells with a normal production has also been taken mto con 
sideration, but all evidence goes to show that the actual state of 
affairs is exactly the reverse. 

You may see, then, how obscure is the etiology and pathologic 
physiology of this mterestmg disease, and under these arcum 
stances I need hardly emphasize the fact that all therapeutic 
measures which have been tried m these cases have proved more 
or less unsatisfactory 

The spleen has been x rayed and, m a few instances, rcmoied 
Radium has been apphed to the spleen and long bones but mth 
out noticeably good effect. The only effectiie therapeutic 
measure seems to be repeated bleedmg which may reheve such 
symptoms as headaches, tmmtus aurium, and vertigo, but 
affords nather permanent rehef from symptoms nor a deterrant 
effect upon the course of the disease. Fortunately the disease 
IS chrome, and these patients may Uve for many years suffermg 
but shght discomfort. 
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CALORIES IN COMMON LIFE 

An Sstbnata of Food ReqalrementB In Senlth find Disease 

A PERSON 13 properly nounshed who receives ade<]uate energy 
in the form of carbohydrate and fat (and inadentally protem), 
adequate material for repair of womout parts, such as protein and 
mineral salts, and the diet must contain certain accessory food 
substances known as food hormones or "vitamins ” Also, it 
must contain water But this is not all, for the food offered 
must be acceptable to the palate of the individual. A member 
of the French SaenUfic Commission which visited the United 
States m the summer of 1917, when questioned regardmg the use 
of com bread in France, replied "on ne pcut pas changer des 
habitudes.” The proper nutrition of on mdividuai depends, 
therefore, not oniy upon a suffiaent supply of food from a mechan- 
istic standpoint, but also upon the reasonable satisfaction of the 
sense of appetite. These dual fundamentals of proper nutrition 
should be ever home in mmd 

Saence strives to express itself m mathematic terms, and this 
paper is written with that end m view 

Phenomena of life are phenomena of motion These motions 
are mamtamed at the eipcnse of chemical energy liberated m 
the oxidative breakdown of carbohydrate, fat, and protem 
Furthermore, the protem structure of the body cells rmd the 
salts of the bones and other tissues is m a constant state of wearing 
down The energy for the human machme and the matenals 
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for its self-repair are taken m the form of food The general 
term melabohsm mcludes aU the chemical activities which take 
place under the influence of hvmg cells 

The total quantity of heat produced by the body is a measure 
of the mtensity of the oxidation of carbohydrate, fat, and protein 
withm the body 

When a man hes qmetly at rest upon a comfortable bed m 
the mommg before partakmg of breakfast his metabohsm is at 
the lowest level He reqmres energy (1) to mamtam the heart- 
beat, (2) to mamtam the muscles of respiration, (3) to mamtam 
the mamfold activities of the cellular hfe withm his body, and 
(4) to mamam the body temperature at a constant level When 
one measures the heat production under these circumstances one 
obtams what is called the basal metaholtsm Any extraneous 
work, such as hftmg the arm or rolhng over m bed, is accomplished 
only at the expense of additional heat production In certain 
pathologic conditions the basal metabohsm may be mcreased 
and m others decreased It is important to know defimtely 
whether there is any constant measure of the level of the basal 
metabohsm m normal people, so that one may detennme m 
cases of disease whether the heat production is normal or m- 
creased or decreased 

Rubner discovered that the heat production of mammalia dur- 
mg rest was the same per square meter of surface whether the bemg 
was a horse, a man, a dog, or a mouse The proposition has ap- 
peared so unprobable as to call forth much antagonism DuBois 
deserves the credit of havmg established this relationship for 
man beyond the possibflity of a doubt He was able to do this 
on account of his discovery of a new and accurate method of 
measunng the area of the body surface It appears from his 
work that the basal metabohsm for men between twenty and fifty 
years old is approximately 40 calones per hour per square 
meter of body surface, withm a ± error of 10 per cent 

Boothby has found that the metabohsm of patients who have 
recovered their health after hospital operations and who have 
been confined m the hospital between twenty and fifty days con- 
form to the normal standard of DuBois 
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It has been found by DuBois that the basal metabohsm in 
boys of twelve, just pnor to the onset 6f puberty, is 25 per cent 
higher than for an adult of the same height and weight, or 50 
calones per square meter of body surface, and that m boys of 
fifteen, after puberty, the metabolism is 11 per cent higher than 
for the adult of the same aiae and shape, or 44 calones per square 
meter of body surface (unpublished work of DitBois) These 
results eiqilain the large appetites of boys 

Women show a metabolism which is 7 per cent lower than 
that of men, or 37 calones per hour per square meter of surface. 
This IS mdependent of the menstrual period or of the penod of 
pregnancy 

From the charts of the average heights and weights of men 
varymg between fifteen and fifty-five years old, given by Amen can 
life insurance companies, Mr H V Atkinson, of my laboratory, 
has calculated the basal metabohsm m a table here presented 
(p 484) The table is based on the foDowmg values 


A(c1o]W3L 

15 

20-50 

55 


Cikrietpcr 
KTaaremtttf 
of torlut. 

44 

40 

57 


The table may also be used as follows 
To find the meUbolum of — 

Women between twenty to fifty yean, multiply valoe* for man b> 0^3 
Boy* of twdvo to thirteen year*, multiply \-aIue* ior boi-* of fifteen >‘eart 
by 110. 
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THE BASAL METABOLISM OF MEN 


Calculated Srom values of tlie basal melaboltsm determined by the methods of DuBots 
and applied to a table showing the average vieights of 221 , 8ig men of different ages and 
heights compiled from the statistics of the medico-actuarial investigation of igiz 


Aee. 

Heat per square 
meter of sonacc. 

Sit. 

Oin. 

5 ft 

2 m. 

5 ft 

4 in. 

Sft 

6 in. 

5 ft. 

8 m. 

6 It. 
10 in. 

6 ft 
Oio 

6 It. 
2in 

6 ft. 
i in 

15 years 

44 calones 

Lbs. 

Cals. 

107 

1510 

Lbs. 

Cals. 

112 

1584 

Lhi. 

Cals. 

118 

1658 

Lbs. 

Cals 

126 

1753 

Lbs. 

Cals. 

134 

1837 

Lbs. 

Cals 

142 

1922 

Lbs. 

Cals. 

152 

2006 

Lbs. 

Cals. 

162 

2096 

Lbs. 

Cals. 

172 

2186 

20 years 

40 calones 

117 

1430 

122 

1498 

128 

1565 

136 

1647 

144 

1719 

152 

1796 

161 

1868 

171 

1949 

181 

2035 

25 years 

40 calones 

122 

14S9 

126 

1517 

133 

1594 

141 

1671 

149 

1738 

157 

1820 

167 

1896 

179 

1992 

189 

2083 

30 years 

40 calones 

126 

1478 

130 

1536 

136 

1604 

144 

1685 

152 

1757 

161 

1839 

172 
1920 j 

184 

2007 

196 

2112 

35 years 

40 calones 

128 

1488 

132 

1556 

138 

1613 

146 

1695 

155 

1767 

165 

1853 

17(5 

1939 

' 189 
2035 

t 

201 

2136 

40 years 

40 calones 

131 

1493 

135 

1565 

141 

1623 

149 

1709 

158 

1781 

168 

1863 

180 

1959 

193 

2055 

206 

2160 

45 years 

40 calones 

133 

1507 

137 

1570 

143 

1632 

ISl 

1719 

160 

1791 

170 

1872 

182 

1968 

195 

2064 

209 

2169 

SO years 

40 calones 

134 

1517 

138 

1575 

144 

1642 

152 

1724 

161 

1796 

171 

1881 

183 

1973 

197 

2074 

211 

2184 

55 years 

37 calones 

135 

1449 

139 

1485 

145 

1548 

153 

1020 

163 

1692 

173 

1773 

184 

1854 

198 

1949 

212 

2052 


The basal metabolism of an average boy of thirteen years of 
age weighing 80 pounds and of a height of 4 feet, 10 mches, may 
be calculated as 1525 calones per day This is the same as 
that of a man twenty-five years old, weighmg 126 pounds and 
5 feet, 2 mches tall 

A boy thirteen years old and weighmg 156 pounds, his height 
bemg 6 feet, 1 mch (there are such cases), would have a basal 
metabohsm of 2300 calones, or larger than that of any grown 
man given m the table, larger than a man weighmg 211 pounds 
and 6 feet, 4 mches m height 

It is evident from this discussion that the food requirement 
of boys over twelve years old is about the same as that of men 
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The emacmticm of the children of the poor probably reduces their 
requirement of food It 13 not generally recognized that the boy 
needs ns much food as the father The requirements of girls 
have not been mvestigated, bnt they probably need as much as 
their mothers 

These data will give with close saenbfic precision the mmmal 
requirement for energy which is necessary for the mapitenance of 
the bed-ndden. 

Ordinary hfe, however, is not constituted after this fashion 
“By the sweat of thy brow shall thou eat bread ” 

From the work of F G Benedict one may calculate the m 
crease m the basal metabohsm, as follows 


Octppotjqn. 

locroMta 
tiw bnal 
sxtaboGsa 

Sitting 

Is per oests 

5 

Standing relaxed 

10 

Standing hand on a stall 

11 

Standing lenning on support 

3 

Standing attention 

14 


If one wishes to determine the heat produchon of a person 
who IS confined to his room from the basal metabolism table, 
one should add to the metabolism of the twenty-four hours the 
mcrease above the basal for those hours of the day dunng which 
he 13 sittmg m a chair or standmg 

P assin g to a consideration of the subject of mcc hnn i ral uurk 
done by a man, one finds that it requires about 1 1 calory to 
transport a pound of body weight three miles during on hour, 
and that mcreasmg power must be generated if the speed is 
mcreased above this rate of maximal economic vdoctly 
These relations are shown below 

Extn okria 
prr boor rei ai rei j 


lUU of lu OT tma t. 

WaDdng 3 mile* per boar 
Walking 5 J mile* per hour 
Running 5-3 mile* per boor 


to move 1 pooad 

body 
1 1 
3 ^ 

31 


If one n ishes to determine the heat production of a man weigh 
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mg 156 pounds and 5 feet, 7 mches m height, and who is walkmg 
or runmng, the following calculations can be made 


Rate of travel per hour fa miles. 

3* 

SJ* 

SJt 


Cab. 

Cab. 

Cab. 

Metabolism for transporting 156 pounds 

172 

562 

484 

Basal metabolism 

70 

70 

70 

Add for standing 

7 

7 

7 


249 

639 

561 


* Walking 1 Runmng 

K the man’s food cost 10 cents a thousand calones, it may 
be calculated that he would have to walk over eight rmles at a 
rate of three miles per hour m order to save money when he pays 
a 5-cent carfare (This, however, does not mclude the cost of 
shoe leather ) 

The carrymg of a load of 44 pounds is done at the same ex- 
penditure of energy as the carrymg of one’s own body weight when 
the rate is three miles an hour, so the soldier’s eqmpment would 
call for the added expenditure of 48 calones (44 X 1 1), mak- 
mg his total hourly expenditure of energy nearly 300 calones 
(249 + 44) durmg a hike on a level road His daily requirement 
for energy rmght be 


Sleepmg 8 hrs at 70 cals per hr 

Calones. 

560 

Resting in camp 6 hrs at 77 cals per hr 

462 

Hike of 30 miles, 10 hrs at 300 cals per hr 

3000 


4022 


This assumes a level road If, however, there are hiUs to 
climb and the body weight and the pack are hfted 1000 feet dur- 
mg the hike, this is done at the additional expense of approxi- 
mately 0 96 calory of energy per pound of weight lifted If the man 
weighed 156 pounds and the pack 44 pounds, the additional fuel 
requirement would be 192 calones (200 X 0 96) The total energy 
requirement for thm kmd of a hike would have been 4200 
calones Walking down hill is accomplished at an expenditure of 
shghtly less energy than walkmg on the level, but this factor need 
not concern one 
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Supposing, however, this individual were r unnin g, hghtlj 
dad, on a level road m a race for a distance of 40 miles at the 
rate of 5 3 miles per hour, he would complete the distance m 
seven hours and thirty-three nunutes, which is a reasonable 
record. His metabolism mi^t thus be calculated 


Sleeping 10 hrv at 70 cals, per hr 

Cikrio. 

700 

Resting 6 hrs. 23 mm., at 77 rwk. per hr 

497 

Running 7 hrs. 33 miru, at 561 cals, per hr 

4236 


S433 


These calculations are all based upon espenmental results 
obtained m various laboratories m drCferent parts of the world and 
can be accepted as bemg free from any gross error 

It IS evident that the energy requirement is proportional to 
the amount of mechamcal energy expended 

One may turn now to the fuel needs m terms of calones m 
certain mdustnal pursuits Accordmg to Becher and HSmS 
lamen, the quantity of extra metabolism per hour required m 
various pursuits is as follows 

EitncftMcscI 
BMUboDsm pa 


boor do* ta 

OocupalJons of women eocBpatii*, 

Seamstress ^ 

Typist* 24 

Seamstress nsing sewing machine 24- 57 

Bookbinder 33- 63 

Housemaid 81-157 

Washerwoman 124-214 

Occupations of men 

Tailor ^ 

Bookbinder 

Shoemaker 

Carpenter 116-164 

Metal worker 
Painter (of fomilure) 

Stonemavra 300 

Man sawing wood 378 


To use this table one may seek the basal metabolism of the 


* Obscn'ation of Carpenter 
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mdividual, add 10 per cent for sixteen hours of wakefulness 
when the person is sitting or standing, and then multiply the 
factors in the last table by the numbers of hours of work For 
example, if one takes the mdividual weighmg 156 pounds, one 
obtains the foUowmg reqmrements of energy if his busmess were 
that of a tailor and he worked eight hours a day 



Calories. 

Sleeping 8 hrs at 70 cals per hr 

560 

Awake 16 hrs at 77 cals per hr 

1232 

Add for work as tailor 8 hrs at 44 cals 

352 


2144 


After this fashion one might calculate his food requirements 
had he followed occupations other than that of tailor, as follows 



Calories o£ 

Occupation 

metabolbm 


per day 

Bookbinder 

2440 

Shoemaker 

2510 

Carpenter 

3100 

Metal worker 

2900 

Painter 

2950 

Stonemason 

4200 

Man sawing wood 

4800 


These figures make no allowance for walkmg to or from the 
place of employment 

The data here given are inadequate to cover the mdustnal 
situation, but they show clearly that heavy work cannot be 
accomplished without a suffiaent amount of food-fuel 

The food-fuel with which to accomplish work is necessary 
not only for the soldier, but for the workman behmd the hne, and 
it should be adequate m quantity, satisfactory m quahty, and 
not exhorbitant m cost 

In virtue of the worldwide scaraty of food, the work of the 
mdividual should be worthy of the food which he eats 

Milk contains all the fundamental food elements necessary 
for the welfare of mankmd with the exception of the element of 
iron It contains protem, fat, carbohydrate, water, salts, and 
the so-called “vitamms,” of which two are beheved to exist, the 
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one soluble in fat and the other in water (McCollum) The 
fundamental safeguard for the proper nutnbon of the people is 
in the dairy farm. With an ample milk supply the health of a 
people IS assured. 

So far as is known, taking meat even in large excess m not 
harmful, but it represents luxury and waste. Accordmg to an 
oral statement by A E Taylor, the results of many thousand 
urinary analyses in Germany dunng the second year of the war 
showed about 7 grams of mtrogen excreted, which would cor 
reqiond to a dietary containmg about 45 grams of protem 
As a matter of fact, this is the equivalent of,the reduced protem 
dietary of Chittenden, and it is reported that no ill effects can be 
attributed to it The flavor of meat is such that it lends itself to 
the easy preparation of a palatable meal, but this flavor could 
undoubtedly be as well obtained if the present consumption of 
meat were cut m two It is a question of habit, but with the 
present reduced supply of meat one must adopt new habits 
It would be hi^y desirable if the gram now fed to fatten beef 
were given to mamtam herds of milch cows. 

The mtake of meat has no benefidal relation to the capaaty 
for muscular work, m fact, an exclusive meat diet results m the 
sensation that work is bemg accomplished with difficulty VMien 
meat is metabohied it stimulates the body to a higher heat 
production, as great an mcrease ns 55 per cent havmg been ob- 
served m a restmg mnn No other food stuff will accomplish 
so great an mcrease It is especinlly worthy of note that this 
increase m the heat production, due to the speetJU dynamic action 
of protem, as it is called, cannot be utilized m the execution of 
mechanical work.' When the organism of a laborer at work m a 
hot environment is called upon to chnunate extra heat, due to the 
work he is performmg, he must also eliminate the quota of heat 
which 13 derived from any large mgesUon of meat Hence, the 
American farmer m the hot weather can eat httlc meat 

The work of the world is accomplished mamlj at the expense 
of the oxidation of carbohydrate withm the organism Under 
ordinary circumstances two-thirds of the total energy produebon 
is denved from glucose which is the product of the digestion of 
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starch The bread, macaroni, and nee found m the dmner-pail 
of the laborer testify as to the source of his power When such a 
labonng man works the glucose which enters his blood-stream is 
used for the production of that work, without itself mcreasmg the 
heat production 

Cane-sugar is a valuable condiment as well as a food-stuff, 
and when taken m small quantities every half-hour may delay the 
onset of fatigue It is more largely used m the Umted States 
than in other countnes m the world As a subsitute glucose 
may be used This is found m grapes and m raisms, and it is 
also produced m large quantities by the hydrolysis of starch and 
sold under the commercial name of com syrup or Karo This 
substance is entirely wholesome and may be freely employed m 
the place of sugar, which is scarce 

Fat is a matenal which juelds energy for the da 3 ds work 
m a manner similar to carbohydrate, which it may, under given 
conditions, supplant entirely or m part Fats, however, are more 
expensive than carbohydrates The animal fats are more expen- 
sive than those of vegetables Cottonseed oil, for example, is 
much cheaper than butter or bacon and may be freely used If 
whole milk is taken, 3 quarts a day for a family of five, butter 
which contains the fat soluble “vitanun” may be dispensed with 
at the table and salad oil substituted A good brand of oleo- 
margarm is cheaper than butter and much better than butter 
of the second grade The demands upon the fat resources of 
the Umted States today are enormous 

The salts of milk are desirable for the protection of the 
reserves of the salts of the body A diet of bread and nulk, 
however, which is the basic diet of the Russian peasant, yields a 
urme which deposits unc aad Addition of potatoes to this 
diet gives alkah, which causes the excretion of a less aad urme 
and one capable of holdmg unc aad m solution Milk is poor m 
iron, and so this element may be furnished m green vegetables or 
m spmach or m fnuts, such as grapes and raisins 

One of the simplest dietaries known is that of the Itahan 
peasants of southern Italy Some of them have hved on com- 
meal made mto “polenta” or mto com bread, eaten with cabbage 
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or beet topSj taken with obve oil, which has been flavored with 
garhc or Spanish pepper This has been the fundamental diet 
for generations Just as in the case of the modem experimental 
biologic analysis of a balanced ration m which such a rabon is 
given to rats and its eflBaency as a diet is tested by its capaaty to 
support normal growth and reproducbon of the speaes, so here the 
experimental evidence is presented that com, the cheapest of the 
cereals, obve oil, a cheap vegetable fat, maj become a sustaining 
diet when green leaves are a supplementary factor The work of 
McCollum diowh that the green leaves contain protems which 
supplement the infenor quahty of the protem m com, contam 
salts similar to those found m milk , and also contam the fat- 
soluble and water soluble “vitamins” which are found m 

milk. 

It IS evident that a proper diet can be planned only after 
the considerabon of a vanety of factors Fortunately, man m- 
stmcbvely demands vanety m his food and mstmctii’dy takes 
that quanbty of nourishment which mam tains him m an eqm 
libnum of substrmce year after year In cases where too mudi 
food IS taken he gains m weijjit, and where too httle food is taken 
he loses m weight Gam or loss of body fat is enUrely dependent 
upon whether the quanbty of food fuel mgested is more or less 
than that needed. 

Tables showmg the cost of vnnous wholesome food stuffs 
about July 1, 1917, are here reproduced for the benefit of the 
reader The tables were prepared by Dr F C Gephart and 
issued by the Department of Health of the City of New York in a 
leaflet edited by Doctors Holt, La Fetrn, Pisck, and Lusk on the 
subject of food for children If the world is seeking after energy 
m the form of food fuel, the world is nghtly enbUed to under- 
stand the value of its purchases It must be clearly understood 
that people are always destined to look with hopeful anbapation 
toward the enjoyment of a meal They will instincbvely “eat 
calorics” just as they insUncbvcIy "eat pounds ” They tiiy 
pounds of food, and they could buy more mtclhgcntly if they 
knew the energy value of what they buy 
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Tabue 1 — Cost of Fats 

C«t ot 1000 
caloria 
cents. 

Pnee per 
pound, 
cents. 

Cottonseed oil 

73 

31 

Oleomargarm 

85 

30 

Peanut butter 

88 

25 

Butter 

119 

43 

Olive oil 

121 

51 

Bacon 

13 8 

37 

Bacon, sliced, in jars 

238 

65 

Cream (extra heavy, 40 per cent ) 

37 7 

65 (1 pmt) 

Tabij; 2 — Cost of Cereals 

Commeal, in bulk 

36 

6 

Hommy, m bulk 

36 

6 

Broken nee, m bulk 

37 

6 

Oatmeal, m bulk 

38 

^7 

Samp, m bulk 

42 

7 

Quaker Oats, m package 

44 

8 

Macaroni, m package 

45 

8 

Wheat flour, m bulk 

46 

8 

Malt breakfast food, m package 

48 

8 

Pettijohn, in package 

53 

9 

Cream of Wheat, m package 

57 

10 

Fanna, m package 

59 

10 

Cracked wheat, m bulk 

59 

10 

Pearl barley, m package 

60 

10 

Barley flour, m bulk 

61 

10 

Whole nee, in bulk 

61 

10 

Wheatena, in package 

81 

14 

Table 3 — Cost of Ready-to-serve Cereals 

Shredded Wheat Biscuit 

78 

13 

Grape-nuts, 

86 

15 

Force 

94 

16 

Com Flakes 

117 

20 

Puffed nee 

235 

38 

Table 4 — Cost of Vegetables 

White potatoes 

' 125 

40 

Turmps 

200 

25 

New beets 

27 6 

SO 

Omons 

293 

60 

Spinach 

300 

3A 

Green peas 

39 2 

100 

Lima beans 

39 2 

100 

Cauliflower 

429 

60 

Carrots 

500 

80 

String beans 

55 6 

100 

Squash 

76 2 

80 

Lettuce 

89 4 

70 

Cdery 

2140 

15 0 
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CiHtoflOOO 

Price per 

TasLK 5 — C«t of Breaisinffs 

okrW, 

ccBta 

pomd, 

CfXktS. 

Ginger fnaps 


12J0 

Grmh&m bread 

8^ 

IQJ 

White bread 


lOJ 

Rjt bread 

8.7 

103 

Graham crackers 

9.2 

ISJO 

Soda crackers 

94 

18.0 

French rolls 

108 

14B 

Uneeda Bisedt 

12,4 

24J0 

Table 6 — CosI of Proians 



Milk (Grade A) 

20i) 

13.0 (1 quart) 

Roast beef (rfb) 

234 

2fi.O 

Buttermilk 

2A5 

90 (1 quart) 

Lamb chops (loin) 

32-7 

43B 

Lamb chops (rib) 

34,9 

38.0 

Young cod63h (fresh) 

3S.6 

12-0 

Chicken (roasting) 

4U 

32.0 

Eggi 

447 

450(1 doxeo) 

Beefsteak (round) 

504 

HJO 

Table 7 — Costo/Fnni 



Fresh (In season) 



Ttmuna* 

23JD 

6 

AppJe* 

237 

5 

Oranges 

65J0 

10 

Dried 



Prunes 

8.4 

10 

Af^es 

11 1 

15 

Fe^es 

12.5 

IS 

Apricots 

15J 

20 

Table 8— C«/ cf Symp 



Karo corn lynip 

57 

8 


In conclusion, it may be of interest to summarize tbc varia- 
tions m the basal metabolism in various diseases, the further 
details and references concemmg which may be found elsewhere.' 

In acromegaly the basal metabolism is mereased (Magnus- 
Levy), whereas m dystrophia adiposogemtaUs it is decreased 
(Means) In cases of obesity in which the pituitaiy is not in 
volved there is no change m the level of the basal metabolism 
(Means) 

In severe cases of carcinoma the heat production maj be 
30 or 40 per cent above the normal (Wallcrstcmer) 

The ElcEDcnt* of the Sacncc of \utritioo Phllidelphl*, 1917 3d ed 
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In patients with cardiac disease with compensated cardiac 
lesions or rmld nephritis the basal metabolism is normal, but 
when dyspnea is present it may rise to between 25 and SO per 
cent, above the normal (Peabody, Meyer, and DuBois) In 
like manner, m simple anemia there is no change m metabolism, 
but when the hemoglobin content of the blood falls to 20 per 
cent, m severe pernicious anemia, the metabohsm may be 24 
per cent above the normal (Meyer and DuBois) In chlorosis 
there is no change m the basal metabohsm (Roily) 

In lymphatic leuhemta the metabohsm is greatly mcreased 
(Grafe), and vigorous x-ray treatment, though largely reducmg 
the number of leukocytes, does not alter the metabolism (Murphy, 
Means, and Aub) 

In cases of gout the basal metabolism is normal (Magnus- 
Levy) and also m cases of stupor (Grafe) 

In diabetes the metabohsm is sometimes higher and sometimes 
lower than the level of the basal metabohsm (AUen and DuBois) 
It has been found to be markedly higher m a case m which the 
protem metabolism was abnormally high (Geyehn and DuBois) 
In emaciaiion the basal metabohsm falls greatly A nervous 
mvahd, who reduced his weight 30 per cent. (115 to 79 pounds), 
and who was hterally “skm and bones,” had a metabohsm which 
was 33 per cent below the normal for his height and weight 
In the case of a woman who had lost half her weight the reduction 
m metabohsm was 37 per cent She was near the border-hne of 
death from starvation (Allen and DuBois) This factor has 
to be considered m discussmg the height of the basal metabohsm 
m wastmg disease The last-named mdividual required only 
40 per cent, of the food mtake which was necessary to mamtam 
her before the reduction m weight. Loss of body weight reduces 
the basal metabohsm, reduces the quantity of food-fuel necessary 
to transport the body m waJkmg, but does not change the re- 
quirement of energy necessary to accomphsh a given eimount of 
muscular work 

A modification m the secretion of the thyroid gland pro- 
foundly affects the amount of general metabolism In cretinism, 
an example of hypothyroidism, the basal metabohsm may be 
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20 per cent lower than the normal (DuBois) In the hyper- 
thyroidism present m exophthalmtc goiter DuBois finds that the 
height of the basal metabolism is the best mdes of the seventy 
of the disease and classifies his cases as follows 

Very severe, ihoiring increases of 75 per cent and more. 

Severe, showing increases of 50 per cent, and more. 

Mifd, showing mcreasei of iesa than 50 per cent. 

In very severe cases the heat produebon may nse to nearly 
double the normal value. The specific dynamic action of pro 
tein ingested falls wi thin the normal limits. 

Final l y, m fever the heat production is largely mcreased and 
also the metabolism of body protem The best method of 
protectmg the waste of body protein is to give carbohydrate m 
large quantity (Shaffer and Coleman), but this does not prev ent 
the toac waste of body protem m infecbous fever (Coleman and 
DuBois) In typhoid fever the mcrease m basal metabolism is 
about 40 per cent and may nse to 50 per cent above the normal 
The mgeshon of protem m considerable amount does not m 
crease the level of metabolism m this disease. Durmg the second, 
thud, and fourth weeks of convalescence the basal metabolism 
may be IS per cent above the normal level, this penod is that 
of the regeneration and repau of the muscle tissue, and DuBois 
has compared it to the correspondmg penod of high metabolism 
durmg adolescence. In the chill m malana, or m that which 
follows mtra venous mjection of typhoid vaceme, there is a sudden 
nse of body temperature and a sudden mcrease m beat production 
The quantity of heat lost from the body by the usual means of 
radiation and conduction and by water emporahon is, however, 
unchanged from the normal by the chill Hence, the heat pro- 
duced by the chill is stored m the body and hfts the body tempera 
hire to a higher level (unpublished work of Barr, CecH, and 
DuBois) 

Smee the total energy for the maintenance of our bodies 
can he measured m calones, and since this energy serves for the 
mamtenance of the peoples of the world, is it not surpnsmg hov 
little ev en educated people know about the subject? 
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THE DIET m DISEASES OF THE KIDNEYS 

The kidneys are entrusted by the organism with two very 
important functions (1) to excrete waste products, urmecessaiy 
material and superfluous flmds (water) from the body, (2) to 
retam all material valuable to the system The blood m passmg 
through the glomeruh is subjected to a scrutmous examination 
by the renal cells, and the double function just mentioned is m 
this way earned out 

In disturbances of the kidneys two sets of phenomena are 
noticeable (a) accumulation m the blood of substances which 
should have been elunmated, (i) excretion from the blood of 
material that should have been retamed 

The symptoms encountered m renal aflfcctions are all more or 
less dependent upon the above two factors, which are present 
either m assoaation with each other or separately The gravity 
of the disease is likewise subject to the extent of functional failure 
m these two directions 

Alimentation, which consists m the mtroduction and working 
up of new nutntive material, manifestly mcreases the difficulties 
against which the kidneys have to battle The importance of 
diet has, therefore, always been recognized as one of the prmapal 
factors m the treatment of renal affections 

I chose this subject for discussion on account of the many 
mterestmg pomts it presents to the clinician 

The views regardmg the diet of nephntis have undergone many 
changes m the course of the last century At first it was gcnerallj 
behoved that the mam object of diet should consist m rcplenis h mg 
the lost cdbumm, and for this reason richly protean foods (meats) 
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were given Soon, however, it was discovered that under this 
rdgune the nephntics did not show the desired improvement, 
and rather became worse This led to the selection of a diet con- 
taining very httle protein, and as such, milk was recommended 
This valuable food still forms the mainstay m this disease 

If we take mto consideration the great variety of symptoms 
met with m nephntics, it is at once clear that one and the same 
diet wiU not fit every case Thus a patient with edematous 
sweUmgs all over and chlond of sodium retention wiU require a 
salt-free diet and restnction of flmd, while another, with almost 
natural water and chlond of sodium excretion, wfil be able to 
take flmds and a moderate amount of salt 

With regard to diet, the affections of the kidneys will have 
to be divided mto the followmg groups 

1 Acute conditions 

(Nephritis acuta), mdudmg exacerbations of chrome 
states 

2 Chrome affections 

(a) Parenchymatous nephnUs, 

(b) Interstitial nephntis, 

(c) Congestive nephntis 

3 Comphcations 

(a) Uremia, 

(b) Dropsy 

1 In acute nephntis (sudden onset of disease, edematous 
swelhngs, dimimshed unnary secretion, much albumm, casts, 
etc ), mcluding exacerbations of the chronic kidney lesions 
(which present similar symptoms), the diet and, m fact, the 
entire plan of treatment is gmded by the prmaple of rest 
Milk, gruels, and mmeral or plam water are given m quantities 
of about 150 c c (5v) every two hours or so If cows’ milk is 
not weU borne, a vegetable mfik (prepared of nuts or sweet 
almonds) may be given instead Meat soups (contammg ex- 
tractive matenal) and foods nch m protem are forbidden 
Lemonade and fnut jmees may be given The work of the kidney 
IS reduced to a minimum and its function partially replaced by 
other ehmmative organs (skin and mtestme) With this object 
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m view, the diet can be of assistance Hot dnnks, even m small 
quantities, like lemonade or weak tea, will act as a sudorific, 
while fronts (containmg orgamc acids) wiH increase the mtestinal 
activity As soon as the acute ^Tnptoms begm to subside, the 
diet should be mcreased The latter also apphes to acute condi 
tons lastmg a longer tune (ten days, two to three weeks, etc.) 
Here likewise more food should be given The patients are fed 
on milk, gruels, porridges, bread, 2 to 3 eggs (boiled or scrambled) 
daily, and fruits As httle salt and seasoning as possible should 
be permitted m the diet. 

StiU later a small quantity of meat is added In case there 
IS complete recovery, a return to the common foods is permissible, 
if, however, the disease is taking a chronic course, the diet, which 
will be described m the followmg, must be observed 

2 The diet m chronic affecdona of the kidneys (a) Chrome 
parenchymatous nephntis (face pale and edematous, unne of 
moderately hght specific gravity containmg albumm and casts) 
This forms a class of cases in which a great many practitioners 
prescribe a milk diet and keep it up mdefimtely While milk 
presents an ideal food for these patients and may be used with 
advantage for a week or two at a time, it should not form the only 
means of nourishment for a prolonged tunc Although the 
kidneys are given more rest under this regime, the organism 
suffers from this one-sided and at tunes insuffiaent alimentation 
The aneima here generally present is enhanced, and thus the 
conditions are unfavorable for the recuperation of any diseased 
organ The consequence is that the kidney, notwithstandmg its 
d iminish ed activity, does not recover A more liberal diet, 
although requinng more strenuous work from the kidney, creates 
a more healthful state of the mdividual and gives the affected 
organ a better chance for recovery 

The dail) diet will, therefore, consist of the following 
Milk or koumiss, about 1 quart, gruel or porridge, about 1 
pmt (given in two portions), 2 to 3 eggs (soft boiled, scrambled 
or poached), tender meat, preferably the white kmds (about 3 to 4 
ounces), bread and butter, weak tea or weak coffee with sugar, 
hght vegetables and frmts Table salt should be avoided, and 
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^ \ vtiie dishes prepared, if possible, without salt, seasoning sub- 
stances — ^pepper, onion, mustard, and the like — should likewise 
be avoided Meat soups and broths should be forbidden 
The amount of fluid, indudmg that contamed m the food, 
should not be more than 2^ quarts m twenty-four hours 

Great vanety m the selection and preparation of the foods 
IS very desirable, for the appetite of the nephntic is usually poor 
and requires as much stimulation as possible The patients 
should be encouraged to eat, and evcrythmg should be done to 
raise the nutntive state of the organism 

(&) Chrome mterstiUal nephntis (patient usually well nour- 
ished, with a flond complexion and high-strung temperament, 
urme pale, abundant m quantity, of a diminished specific gravity, 
with httle albumin and but few casts, and suffiaent sodium 
chlond excretion, the blood-pressure is usually high) 

This form of nephntis is frequently encountered m plethonc 
and stout mdividuals Luxunous hvmg, high tension m busmess 
or professional activities, and diminished mental rest as well as 
lessened muscular exercises greatly contnbute toward the develop- 
ment of interstitial nephntis Tobacco and alcohol are here 
also contnbutory factors 

The dietary regime will be of a restnetmg type Simple 
foods m moderate quantities, with but scanty protem, should be 
given Punn-contammg aliments, alcohohe beverages, and 
spices should be prohibited The physiaan will have to guard 
the patient agamst taking too large an amount of food In 
fact, reduction m the body weight is m this class of cases fre- 
quently beneficial The daily ration may consist of white 
meat (chicken or fish) giuss, 1 or 2 eggs, some salt-free bread 
and butter, vegetables, frmts, and 1 to 2 glassfuls of milk 
Alcohohe beverages, coffee, and meat broths should be forbidden, 
while alkahne mmeral waters and a moderate quantity of weak 
tea may be given 

Occasionally it is advisable to institute one or two meat-free 
da}^ weekly and also to preserbe a very small breakfast (i 
roll and 1 cup of weak tea without milk) Provided the quantity 
of foods taken at the other two meals is not mcreased, this plan 
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of alimentation will lead to a slight reduction in weight Where- 
ever the latter appears desirable, thia r^ime can be apphed with 
advantage. 

(c) Congestive nephritis (scanty unne of high specific gravity 
containing a small amount of albumin, without any or but very 
few casts) 

Congestive nqjhntis is usually due to grave disturbances of 
the heart, leadmg to diminidied pressure m the renal artenes 
and mcreased pressure in the corresponthng vcms The treat- 
ment must be directed toward nnprovmg the general circulatory 
system and the diet will be that adapted for the special heart 
lesion 

The mam pnnaple is to select a diet suitable for rest of the 
kidneys — as httle protein as possible, no irritating substances, 
a small amount of fluid Karell’s diet is here appropriate for 
about three to five days. Later, especially if the condition 
improves, the diet is gradually and cautiously inaeased 
3 Compllcatioiis — (a) Uremia, (6) Dropsy 
( 0 ) Vremta — ^The diminution of the e.Tcretory function of 
the kidneys leads — if pronounced, already at the begiunlng of 
the disease, otherwise m the later stages — to uremia The latter 
manifests itself when present in a nunor degree by shght head- 
aches, nausea, sometimes accompamed by vomitiig and general 
uneasmess. When the excretory function is lacking m a higher 
degree, it leads to loss of consaousness and also convulsions 
The arterial blood pressure — usually high m nephntics — fre- 
quently shows a further mcrease, although m rare instances the 
reverse takes pbee (bad prognosis) 

The diet will consist of milk and gruels and fruit juices, 5 to 7 
ounces every two to three hours When vomiting exists or 
when loss of consaousness is present, rectal alimentation must 
be resorted to Notwithstanding the e.xistence of edema, a 
5 to 6 per cent glucose solution can be given by the hlurph) 
dnp through the rectum m quantities of 1 to 2 quarts dady 
By this means it is occasionally possible to stimulate the kidneys 
to better work, m such a manner that the obnoxious substances 
are ultimately removed, leading to a return of consaousness. 
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As soon as patient is able to take food, the same diet is employed 
as m acute nephritis Provided there is a further improvement, 
alimentation is gradually mcreased and the rules laid down in 
chrome kidney disease observed 

(b) Dropsy (general edematous swelhng, anasarca, asates, 
pleuritic effusions) frequently appears m acute nephritis and 
IS almost always encountered, at one tune or another, dunng 
the chrome stage of renal affections This comphcation re- 
quires speaal treatment and diet An exclusive milk diet (IJ 
to quarts daily) is frequently found benefiaal, the unne be- 
commg more abundant, showmg less albumm, and the swellings 
gradually disappearmg The general nutrition, however, cannot 
improve on this msuffiaent alimentation For this reason this 
regime, while useful for a short penod of tune, cannot be em- 
ployed mdefimtely 

Widal and Strauss have conclusively shown that chlond 
of sodium retention, which is frequently met with m nephntis, 
leads to edema This discovery gave ongm to a new mode of 
diet appropnate for these cases, namely, the salt-free diet 
Restnction of fluids and of chlond of sodium is most important 
The diet consists of bread, nulk, eggs, arrowroot, nee, vegetables, 
everythmg prepared without salt Fish, poultry, or meat may 
be added, and milk (if not desired) entuely omitted from the 
bfll-of-fare The quantity of meat should, however, not exceed 
\ pound a day Fnuts should be given m considerable quantities 
while spices and meat soups, hkewise alcohohe beverages, should 
be entirely forbidden The salt-free diet r6gune has been gen- 
erally accepted and is employed with great benefit •' 

Another mode of dietary r6gune for dropsy has been suggested 
by Kakowski' This emment chmcjan gives his patients 3 to 
5 pounds of squash daily divided mto three portions, prepared 
with milk or cream or rice soup and butter The squash is 
prepared as follows 

Raw squash, in quantities of 3 to 5 pounds, is cut mto small 
pieces and placed m a pot, a small quantity of water, enough 

‘A. Kakowski “Die KOrbisbehandliing der Odeme,” Zeitschr f phys und 
difitetisclie Therapie, Jum und Juli, 1914, Bd xvm, H 6, 7 
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to cover the bottom, is added, and the whole mass stirred The 
pot IS now left boding over a low fire for two hours, and the 
contents are frequently stirred The squash mush is then mued 
with some butter and mill; soup (usually nee soup) and is ready 
for use. Instead of water the squash may be prepared with 
cream, which gives it a better flavor and makes it more nutnbous 

Kakowski had excellent results from this exclusive squash 
rigune. He considers the squash as the best natural diuretic, 
mcreasmg the secretory function of the kidney without having 
any shght imtative effect on this organ. 

In conjunction with Dr N StadtmOUer I have employed 
squash and also muskmelons, watermelons, and cucumbers m 
cases of dropsy While we did not see as striking results as 
described by Kakowski, we, nevertheless, had the impression that 
this group of fnuts (cucurbitse) acts beneficially on the kidney 
function and deserves recommendation The squash we gave 
as prescribed by Kakowski Musk- and watermelons we em- 
ployed raw (about 2 pounds daily), taken m conjunction mth 
a salt-free diet The cucumbers were given as a vegetable, 
boDed m milk , about 1 pound daily, also m conjunction with a 
salt-free diet 

Squash, melons, and cucumbers may be ndmimstcred with 
advantage not only m cases of drops}, but in all instances of 
kidney derangement The beneficial action of the cucurbitacca: 
may be explamed by their richness m potassium salts while 
contaimng but httle chlond of sodium, and also by their mild 
apenent quahties. 
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APPARENT AND REAL APPETITE DEFECTS IN THE 
YOUNG 

Actual and Apparent Absence of Desire for Food In the In- 
fant at the Breast, the Bottle-fed Baby, and in the Young of Ail 
Ages Causes and Various Types. Proper Regulation of Diets, 
and Treatment of Some of the Causes and Ft! sting Conditions. 

Among the minor troubles m the young for which the pedi- 
atrist and general practitioner are often consulted is an abknce 
of desire for food We arc confronted with this problem m the 
infant at the breast, m the bottle-fed, and from this penod up- 
ward we find cases at all ages of early childhood 

All well children when fed on smtable food at nght mtervals 
are ready for the smtable food at nght mtervals It is under- 
stood, of course, that a sick baby from whatever cause may re- 
fuse his food whether supphed by the breast or bottle. The 
patients that we are deahng with arc the apparently weD, suffenng 
from no ailment, the only complamt is that the child refuses to 
take adequate food A well baby, one that has been a strong 
and ready nurser, develops a disinclmation to take the breast. 
H urged, be takes the mpple mdifferently and is apparently easily 
satisfied I have found this condition due m the majonty of 
cases to too frequent nursmgs Not mfrequenUy these mfants 
arc being nursed at two-hour mtervals duimg the daj and two or 
more times durmg the night A safe nursmg rule even m the 
vcrj delicate is a three-hour mterval durmg the day and one 
fe edin g at mght Until the third month is completed Satisfactory 
fcedmg hours I have found to be as follows 6 and 9 A. M , 12 M , 
s°s 
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3, 6, and 10 p ii , and 2 am The 2 am nursing may be dis- 
continued -with advantage at the completion of the second mondi 
m vigorous nursers that have the advantage of a good milk- 
supply After the third month m all well infants there should 
be but SIX nursmgs, as follows 6 and 9 a m , 12 m , and 3, 6, and 
10 P M After the fifth month in many, and after the sixth 
month m practically all, there should be but five nursmgs m 
twenty-four hours, as follows 6 and 10 A M , 2, 6, and 10 p m. 
Time and again I have known infants to refuse the breast after 
some severe mental shock m the mother The occasion for the 
mental distui;bance may be known only to the mother, and she 
may not always care to have it known Domestic upheavals 
of vanous natures are not unknown m the family circle and may 
be the occasion of a change m the milk-supply, which the child 
always appreaates I have known infants to be made acutely 
ill under such circumstances Infants will sometimes refuse the 
breast or nurse very mdifferently upon the advent of menstruation 
m the mother or wet-nurse 

In a vigorous, overfed mother of the mactive type the milk 
may be of a high fat content, the infant is fed beyond his capaaty 
and reqiurements, and is accordmgly not hungry I have re- 
peatedly had infants brought to me because of apparently m- 
different appetite, with stationary or loss of weight, with the 
story that the baby would nurse vigorously for a few mmutes and 
then stop and refuse the breast Exammation mto such cases 
has shown that the child has dramed the breast and refuses to 
pay further attention to a dry mpple 

When babies refuse to nurse it is alwa)^ well to test out 
the nulk-supply with a breast-pump to find out if there is suf- 
fiaent nnlk to encourage the child m his efforts 

A mother is told by the doctor or nurse to nurse her baby 
for twenty mmutes He nurses but four or five mmutes and 
resists all further persuasion, although there is plenty of milk 
to be had This baby should be weighed before and after nursing 
a few tunes It wiU often be found that he has gotten all he 
can hold — 3 to 5 ounces In vigorous nursers with a free supply 
1 ounce may be taken every mmute 
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Tilt Bottle Fed — The above r^ijatons as regards frequenc) 
of feedings applies to the bottle fed also In fact, the long- 
interval feeding is more necessary m indifferent bottle feeders 
than in the breast fed 

There are many possiblhties for the producbon of mdifferent 
appetite, apparent or real, m the bottle fed- Local changes m the 
nasal passage, abrasion of the mouth or fissures of the hps will 
have less effect on the bottle fed than on the breast fed baby 
because, as a rule, the breast fed baby has to work harder for his 
food Nevertheless, I have repeatedly known bottle-fed babies 
to resist attempts at feed mg because of the pam attendant upon 
the process This is particularly the case m gmgivibs and 
stomatitis Occasionally the eruption of a tooth will cause 
Euffiaent local discomfort to mterfere with the taking of the 
nipple. The child may refuse the nipple because it is too 
free and the milk chokes him. This is usually readily appre- 
aated and remedied He may likewise refuse it because it 
IS too slow (this 13 much more frequently the case) and he 
becomes discouraged m the attempt to satisfy bis hunger, a 
difficulty readily remedied The child may refuse the bottle 
because the milk is too hot or too cold — 100° to 105° F is a 
smtable temperature. High fat and high sugar are veiy fre- 
quent causes of loss of appetite. Food with high fat content 13 
slow m leaving the stomach The formula should not contain 
more than 4 per cent of butter fat or more than 7 per cent of 
sugar, regardless of the age of the patient There are infants 
who have a low fat capaaty and who will take and thnve on a 
2 per cent fat nurture, when a 4 per cent mixture will cause loss 
of appetite if not illness A sugar content above 7 per cent 
will almost invariably produce loss of appictitc if long contmucd 

The persistent fecdmg of on ciccssii’e quimtltj of a milk 
mcrture will invariably produce mdifferent desire for the bottle 
It 13 a fairly safe assertion that the giimg of too strong food at 
nght mtcrvals or the giving of anj food at too frequent mtervals 
are the chief causes of indifferent appetite m the bottle fed 

The moutli of every indifferent breast or bottle-fed child should 
be eiammcd for sprue or abrasion or ulcers of the mucous mem 
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branes of tbe buccal cavity Fissures at the angle of tbe mouth 
and lips are very painful and will mterfere with nght feeding 
Acute infections of the nasal passages, known as coryza and 
head colds, will cause a narrowing or closmg of the nasal passage 
so as to make either bottle or breast feedmg of no httle difficulty 
to the mfant 

Defective or so-called poor appetite m older children claims a 
great deal of our attention These patients may be divided mto 
three fairly distmct types First, we have the habitually poor 
feeder He was not keen on appetite as a baby Mealtimes 
have alwa 3 rs been a sore tnal m the family As often as the 
child IS fed, just so often is the propaganda of coaxmg, urgmg, 
and threats gone through with This type of child is almost 
alwa)^ constipated He is undersized and imderweight and 
there is a moderate secondary anemia He is apt to be a bit 
precoaous, overactive, usually spoiled, and of a whinmg, unhappy 
disposition These patients are very difficult to treat, not a few 
of them bemg the only child, and the only child is particularly 
difficult when he has gotten mto very bad bodily and mental 
habits 

Very good results may only be obtamed when the full co- 
operation of the enture family is secured The first and often 
most difficult thmg to do is to dismiss the old nurse, who has 
perhaps brought up the father or mother and who has had the 
child from early mfancy It is qmte necessary that the child be 
taken out of such control, as the old family nurse is usually more 
spoiled than the patient Havmg placed the family where they 
belong, m the background, and given the child m charge of a 
competent young nurse, who has shown unusual capaaty for 
such work, we are ready for detailed directions 

The child we wfil assume is between two and eight years of 
age He may be older or younger, but rarely is younger than 
two years He is given three meals a day with absolutely nothmg 
between meals The breakfast is given at 7 30 a, m., m bed 
Cereals, milk, eggs, bacon, and bread-stuffs comprise the dietary 
As wide a variety as possible m cereals is used, thus oatmeal, 
commeal, hommy, nee, and wheatena are allowed Do not 
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be guilty of ever wnting on a diet schedule or anywhere, or of 
telling the mother or nurse “cereals to he thoroughly cooked ” 
This win be mterpreted as meaning anythmg from one-half 
hour to SIX hours The above cereals except nee should be cooked 
in water four hours the day before they are used, and the portion 
allowed warmed the followmg mommg Rice should be boiled m 
water six hours. The cereals are not always to be served m the 
same way They may be served with milk and sugar (scanty) 
or butter and maple syrup, or the portion of a banana cut up with 
the cereal with milk over iL Cereals are often most difficult 
to give this type of child I have always a great deal of sympathy 

for the unhappy youngster who has the cereal portioned out to 
him the ^selfsame way day after day In addihon to the cereal 
he IS given an egg, not always soft boiled It may be scrambled 
or poached The followmg day he is given bacon with a different 
cereal, and the next morning minced white meat of chicken on 
toast and a different cereal served in a different way from the 
preceding morning He Is given milk or cocoa or malted milk 
and some kmd of bread stuff In order to curtail his energy output 
he is kept m bed until 9 30 a. ir He is then allowed to get up, 
and is out-of-doors until 12 30, which is the dinn er hour At dinn er 
he 13 given baked or broiled meats, poultry or fish, potato or nee, 
usually baked, and a green vegetable. As a dessert he is given 
a Simple puddmg or stewed fruit. A bread of some sort Is given 
with each meal After the dinner the child rests for an hour 
He IS then up and about m the usual childish fashion until 
S 30 p M , when he 13 bathed At 6 p it supper is served This 
consists of a cereal, fanna or cream of wheat, or one of the 
cereals suggested for breakfast, and served in like manner 
Occasionally a broth, chicken or mutton, may be given at the 
evenmg meak After the fourth year baked potato is allowed 
Many children enjoy cream cheese. Custard, cornstarch, and 
junket help to supply vanety WTien broth is gii en, stewed frmt 
will be acceptable. Milk is usuall> given at this tune, or malted 
mPt or cocoa The milk and soup should not be given at the 
same time. Toast, dinner biscuit, or wheatsworth biscuit 
should always be offered Most children enjoy a httle honey 
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occasionally A wide vanety of foods should be on the permis- 
sible list 

Foods and feeding should never be discussed before the 
patient He is given food at regular intervals, and if he refuses 
he IS not urged, but nothing is given until the next meal This 
should be an mvanable rule Patients of this type will often 
take the meat or egg readily, but will refuse vegetables, or they 
wiU take the potato and refuse everythmg else The meat, 
potato, and vegetables are to be taken m rotation or not at alL 
The patient is never to be told stones at mealtune or coaxed by 
givmg mouthfuls for the coachman, the cook, the httle wooden 
horse on the table, or the pohceman In some cases it will be 
found advisable to stimulate the appetite by the use of drugs 
If such IS the case, 2 drops each of tmcture of mix vomica and 
diluted hydrochlonc aad m sweetened water may be given at 
two-hour mtervals dunng the day The management as out- 
hned is what I have found necessary m treating these trouble- 
some cases Special nurses are not practicable m many mstances 
The mother or any sensible person may very easily carry out the 
suggestions offered if they are suffiaently mterested and possess 
the necessary force of character Under nght management 
I have repeatedly known these cases to gam from 4 to 6 pounds 
the first month 

The second type is the child who is well nourished and will 
eat plenty if the stage settings are satisfactory He demands 
that one person be present or demands an audience, and craves 
coaxmg and attention and refuses food unless such attemon be 
supphed I have seen time and agam a company of dolls so 
arranged as to form a dinner party The host sits at the head of 
the table, and all the dolls, the donkey, and the teddy bear 
propped up m chairs share the meal with the spoiled only child 
Such a performance takes place with the first-bom, rarely with 
the second, and never with the third 

The management of these children is to cut out the super- 
fluous attention and allow them to get suffiaently hungry by 
allowmg them to go without a meal or two 

The third type is the child who hates this, that, or the other 
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food He 13 on a self restncted diet as regards vanety In 
this class we find the m il k drinkers, whose entire diet consists of 
milk a,nd a few other foods Such a boy was brought to me a 
fejT years ago He was sii years old and was taking 4 quarts of 
milk a day which was the sole dietary except bread and a httle 
cereak He was pale, sallow, pot belhed, underheight and under 
weight, and constipated, so that he required enemata daily 
The story m these cases of milk habit is that the child would take 
no other or very httle other foods and had to have somethmg 
Others of this group wiU exist largely on meat because they will 
take but httle other foods One patient subsisted largely on 
oatmeal Patients of this type arc very apt to show severe 
digestive derangements They have dilated stomachs and badly 
deranged mteslines They suffer from constipation and flatu 
lence The colon is apt to be dilated and ptosed The bad 
dietehc habits are usually easily corrected, but the gastro- 
mtestuial tract responds but slowly to proper management. 
Of pnmary rmpiortance for right digestion and assimilation and 
right structural and physiologic development in children is a 
wide vanety in the diet in which so-called roughage plays an 
important part. 

In these cases I remove from the diet all the particular foods 
which have comprised the sole diet and give a diet suitable for 
the child's age. A pomt that you ate to remember m all these 
freakish feeders is that the child will never hold out m his deter 
mination The pangs of hunger bnng man and beast to their 
knees 

Practically all of the patients of these groups are constipated 
One free eracuation daily is provided for lusually givesufliacnt 
aromatic cascara sagmda, fluidextract, three times a day after 
meals, to produce one or two evacuations daily Any other 
simple laxative will answer if it will produce results The diet, 
of course, is arranged along hues to remedy this comphcation. 

These patients with defccti\e appetite arc not to be confused 
with those suffermg from hypcrchlorhydna, a not uncommon 
condition m children In these cases there mil be a loss of 
appetite or the appetite will occasionally be \oradous, the child 
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not being able to wait until mealtime He starts m vigorously, 
but his appetite is very soon appeased and he takes but a small 
quantity of food In such cases there will be discomfort, 
eructations of gas, and the usual symptoms pecuhar to this dis- 
order 

Regardless of type there are certam conditions which may exist 
that might have an unfavorable influence on appetite and which 
must be removed Enlarged tonsils and adenoids or adenoids 
alone have been a cause of poor appetite m many a run-about 
child Anxiety as to school work m older children has had an 
unfavorable influence on appetite and, accordmgly, on growth 
and development m not a few cases Decayed teeth and sore 
gums must alwa}^ receive attention in every child, sick or well, 
In the apparently well they may have much to do with defective 
eatmg One feature is common m the majority of these cases, 
the patient is the only child or the only boy or the only gul m a 
family of three or more children 
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THE TYPHOID DIET 

Historical, Principle of the High Calory Diet, Calcnlation 
of Diet, Quantity of Food, Administration of the High Calory 
Diet, Cautiona, Food List, Food Combinations and M^us 
for Various Cases and CompllcatlonB , Control of Diarrhea by 
Increase of Fat, Patient with Intestinal Hemorrhage, Diet 
During Convalescence, Beneficial Effects of High Calory Diet. 

Historical. — Eippocratea tells us that “in the anaent method 
of treating fever and febrile affections three mam objects appear 
to have been kept m view, third, to support the strength 
by a suitable supply of such nutriment ns the system is then 
capable of receivmg ” He does not state, however, what the 
“anaents” considered “a suitable supply” of nutriment. 

In Hippocrates' own time there were wide differences of 
opimon with respect to the diet of the fev'er patient Some 
physicians advocated absolute stniwation throughout the whole, 
or at least part, of the fever, others, mduding Hippocrates, 
considered food essential Hippocrates thought it "disgraceful 
not to recognize a patient whose debDitj is connected with 
monition Such mistakes of practitioners arc particularly 
ridiculed by mankind,” for another physiaan or private person, 
coming in and givmg food, "seems, ns it were, to rcsusalatc the 
dead ” 

The Hippocratic diet consisted of barley gruel (there was 
much discussion whether it should be given steamed or un- 
steamed), aadulated honey (ocymcl), honey boiled in water 
(hydromcl), and sometimes wine. Hippocrates recognized that 
the nutritive value of honey was greater than that of wine 
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He recommended that the gruel be given only once a day to 
patients who had been m the habit of takmg only one meal, and 
twice to those takmg two meals, the quantity was to be small 
at first and the gruel not very thick It is obvious that the 
Hippocratic diet was httle better than starvation 

Accordmg to Galen, Petronos gave flesh and wme to fever 
patients 

Coming down to more modem times, much mteresting htera- 
ture on the fever diet appeared m the early part of the mneteenth 
century Graves is generally given credit for havmg popularized 
the practice of attemptmg to nourish the fever patient Trous- 
seau says of him, “When he mculcated the necessity of giving 
nourishment m long-contmued pyrexias, the Dubhn physiaan, 
smglehanded, assailed an opimon which appeared to be justified 
by the practice of all ages ” 

Accordmg to Graves the starvation treatment “sprang from 
the doctrines of those who maintained that fever depended on 
general or topical inflammation,” and that, m consequence, the 
system must be reduced by depletion and low diet “After the 
third or fourth day of fever I always prescribe mild nourishment, 
and this is steadily and persevermgly contmued through the 
whole course of the disease,” Graves said 

Graves’ diet consisted of well-boiled gruel made of groats and 
flavored jsvith sugar, a tablespoonful of toast crumbs, treated 
with boihng water, given two or three tunes a day, arrowroot, 
and, as the fever advanced, mild animal jelly or broth Beer, 
ale, porter, and wme were given to some patients Graves 
thought that the popular practice of indulging patients in grapes 
and oranges was very hazardous, that stewed and roasted apples 
were still more dangerous Yet when it is recalled that a good- 
sized orange furnishes approximately 100 calories, and that 
apples and grapes are quite nutritious, it seems likely that the 
patients takmg frmt received more energy than those on Graves' 
diet. 

Bnght and Addison recommended that an attempt be made 
to nourish and support the patient, and advised beef-tea, wme, 
arrowroot, yolk of egg with sherry and sugar, oranges, and sweet 



THE TYPHOID DIET 


SI5 

fnuts. The total quantity of food was to be regulated by its 
effect and the condition of the patient. 

Contrary to the prevailing opinion, Elhotson thoujjit fever 
patients had good digestions The diet he recommended fur- 
nished considerably more energy than any diet of his time, or 
even considerably later He considered milk one of the best 
foods for the fever patient, and gave as much as the pabcnt 
could drmk. He also used beef tea m quantities up to 2 to 
3 pmts a day, arrowroot, sago, and nee with milk , generous 
quantities of wine (from 1 to 2 pmts of Port, Maderio, and 
Sherry a day) and porter (a wmeglass or two every few hours) 

The more recent history of fever diets is well known and need 
not be referred to at this time. 

The Principle of the High Calory Diet — ^The underlvmg 
prmaple of the high calory diet is to supply the patient with 
suffiaent food to cover his daily expenditure of energy Except 
for an increased destruction of protein, the metabolic processes 
of the typhoid patient differ from normal chiefly in the rate of 
combustion. As m health, fresh supphes of fuel arc constantly 
demanded Likewise, as m health, if fresh supphes are not avail- 
able, the reserves of the body are consumed, and in direct pro- 
portion to the defiaendes of the diet In effect, any diet w hich 
does not cover the heat production alhes starvation mth the 
bacterial foes of the patient. 

Calculation of Diet — The food needs of a pabcnt may be 
calculated on the basis of his weight or surface area, that is, as 
calories per kilogmm per day, or calones per square meter of 
surface per hour The latter method is the more accurate and, 
smee the pubheabon of the DuBois “height weight” chart for 
csbmatmg surface area, is as easy of appheation as the other 
The chart and method of usmg it are given on p 516 

The basal metabolism of the average healthy adult (measured 
some hours after the last food while lymg absolutely qmet) forms 
the starbng point of the calculabon Accordmg to DuBois 
(averagmg his own and others’ experiments), the basal metabolism 
amounts to approximately 26 calorics per kilogram per day, or 
40 calones per square meter of body surface per hour These 
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figures must be corrected for speaaJ factors which raise the ty 
phoid patient’s metabohsm over the normal basal level, viz., 
the increase due to the fever (averagmg 40 per cent.), the stunnla- 
tion of metabolism by the food mgested (3 per cent), and the 
mcrease mddent to the patient’s muscular activitj m moving 
about the bed (10 per cent ) 

Talnng these factors mto consideration, the heat production of 
the average adult typhoid patient is found to appronmate 40 
calories per kilogram per day, or 60 calones per square meter of 
body surface per hour 

Boys about the age of puberty (twelve to thirteen years) 
have a basal metabolism which is 25 per cent higher than that of 
adults (DuBois) Children between the ages of two and six 
years have a much higher, but as yet imperfectly ascertained, 
metabolism After the age of six years the basal metabolism 
gradually falls until the twentieth year Patients who are very 
restless may mcrease their metabolism 25 per cent or more. 
When necessary, allowances should be made for the above 
factors in the calculation of diets. 

It should be added that the figures given for the metabohsm 
of the typhoid patient — viz , 40 calones per kilogram per day and 
60 calones per square meter of surface area per hour — merely 
express the heat production There is evidence that only so 
much food as will cover the heat production is not the optimum 
amount which may be given This is because typhoid patients 
contmue to lose ratrogcn until the energy value of the mgested 
food teaches from 50 per cent to more than 100 per cent above 
the heat production. With this correction the typhoid pabent’s 
need for food is eqmvalent to 60 to 80 calones per kilogram per 
day or 90 to 120 calones per square meter of surface area per 
hour 

Quantity of Food — ^The quantity of food which a patient 
should be given must be regulated by the patient’s abihty to 
utilize It There is no more justification for mjurmg a patient 
with food than for mjurmg him with anythmg else 

If the patient’s digestion is upset by the mjudiaous adminis- 
tmtion of food, and he vomits it or loses it m part through diar- 
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rhea, the very object of the high calory diet is defeated, namely, 
to supply the patient "mth suffiaent food to cover his expenditure 
of energy 

It has been stated above that the actual heat production of 
the average adult typhoid patient is approximately 40 calones 
per kilogram per day or 60 calones per square meter of body sur- 
face per hour No vahd argument has yet been advanced to 
prove that a patient is benefited by receivmg less than a cor- 
respondmg amount of food 

The question has been raised, however, whether a patient 
should be given the excess of food over his heat production which 
IS necessary to protect the body against loss of pro tern, that is, 
whether he should be given from 60 to 80 calones per kilogram 
per day or 90 to 120 calones per square meter of surface area per 
hour Personally, I am convmced that he should It cannot 
be doubted that a dietary which permits the loss of mtrogen by 
normal persons is madequate, and I beheve that the desirabihty 
of preventmg such loss in fever is even more imperative than m 
health Typhoid patients who lose mtrogen lose weight For 
ten years it has been my practice to encourage typhoid patients 
to take aU the food they could digest and absorb, and I am 
convmced from this expenence that the patients who took the 
larger amounts of food came out of their illnesses m better condi- 
tion 

The figures given above have been denved from the study of 
a large number of patients In general, they represent averages 
In practice we deal with mdividuals under conditions where it 
is impossible to measure the patient’s metabolism, obtam the 
mtrogen balance, or accurately follow the weight Another ob- 
stacle which confronts the phj^iaan is that different lots of the 
same foods may vary greatly m composition and, consequently, 
m energy value 

Without assistance from the laboratory m ascertaimng the 
above-mentioned facts the physiaan must be gmded solely by 
chmcal considerations m the administration of the diet, that is, 
by the general condition of the patient, his weight, and whether 
he IS hungry The most important of these gmdes is the (esti- 
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mated) weight. If a patient is losmg weight, he is surely not 
receiving suffiaent food The more nearly a patient Is kept m 
weight equihbmim, the more certam it is that all of his nutn 
trve requirements are bemg met. 

The patient’s appetite is not always a safe guide to his food 
needs. Loss of appefate is common m the carher stages of the 
fever and may be disregarded, provided the food does not upset 
the patient's digestion. But when hunger appean, the question 
of mcreasmg the patient’s food must he met Many of my pa 
Dents have complamed of hunger even when recavmg 3000 and 
more calories a day Under such circumstances I have always 
mcreased the food, and have never found cause to regret it I 
tell all pahents to ask for more food if they wish it, all nurses, to 
give the patient as much food as he is capable of digesting 

The amounts of food which patients wiH take vary with the 
stage of the disease All patients take less m the earher stages 
than m the later Very few paUcnts are able to take suffiaent 
food m the period of level temperature to completely protect 
the body protem The majonty of pahents lose some weight 
durmg this period But by the time the steepKairve temperature 
phase arrives the appetite has usually returned — sometimes it 
has become voraaous — and Uttle difficulty will be cipencnced 
with the food Usually by the end of the fever the lost weight 
will have been regamed Whenever a patient passes his normal 
weight the amount of food should be diminished 

Finally, it must be recogmied that no patient can be given 
more food than he will take He should not be given more than 
he IS capable of digesting and absorbmg But throughout the 
disease the attempt should be made to give the paUent his 
calculated requirement. 

Administration of the High Calory Diet — ^The physiaan who 
approaches the dietetic treatment ol typhoid fever with the 
notion that the high calory diet irophes the administration of a 
previously calculated number of calories Is likely to fail The 
calonc value of the food should be calculated at the end, rather 
than the begmnmg, of the day 

Success tn the aimmistraUon of the did depends upon tndi 
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vtditaltzattoH tn the feeding It is the patient, not the disease, 
which must be fed 

Typhoid fever does not alter the patient’s preferences for 
foods or remove esastmg food idiosyncrasies Foods which 
disagree ■with a person when he is well are not more hkely to 
agree -with him when he has typhoid I would say, however, 
that there often exists a prejudice against milk which Has no 
justification m fact 

As far as IS consistent -with the patient’s temperament, he 
should be taken mto the physician’s confidence The object 
sought m the administration of so much food should be explamed 
to him It IS nearly always ad-visable to tell the patient that 
“the more he eats, the sooner he ■wfll get well ’’ Often it is 
surpnsmg to see the effect of such a statement upon the amoimt of 
food consumed The patient may be consulted ■with respect 
to the lands of food he prefers, and, as far as possible, they 
should be given to him His food habits should always be taken 
mto consideration 

The amount of food must be regulated by the patient’s 
abihty to utilize it Aside from digestive disturbances, there is 
far greater probabihty of the patient recei^vmg too httle rather 
than too much food 

An important aid to the successful administration of the diet 
IS a consaentious nurse or attendant The pnnaple mvolved 
should be explamed to her It is preferable, but not necessary, 
that she should xmderstand the calonc values of the foods before 
commg on the case However, the number of foods concerned 
is not great and their values can be qmckly learned It is desir- 
able that the nurse keep an accurate record of the amoimts of all 
foods which the patient takes It is recommended that the 
physiaan frequently check up the nurse’s calculations This 
ensures exactness and gives encouragement and confidence to 
the nurse 

Unless the patient craves food, which is exceptional m the 
early stage of the disease, the amount administered dunng the 
first day or so should be relatively small Whether it should 
be hqmd or not depends upon the mental state of the patient. 



THE TYPHOID DIET 


S2I 

If he is able to masticate thoroughly the more sohd articles of 
food, there is no reason why he may not have them If his ner- 
vous system has been overwhelmed by the virulence of the disease, 
the food should, of course, be wholly hqmd 

After the first day or so the attempt should be made to m 
crease the quantity of food The rate at which the food may be 
increased must be determmed for each patient. In many cases 
the mcrease may be made rapidly In other cases it must be 
made gradually But in all cases no opportumty to mcrease 
the food should be overlooked The addition of even a teaspoon- 
ful of milk-sugar or cream is so much gam 

Cautloiis. — ^The only unpleasant effects which have been 
observed to arise durmg the administration of the high calory 
diet have affected the digestive tract. There have been nausea, 
or nausea and vomitmg — occasionally vomitmg without nausea — 
tympamtes, and diarrhea. Which of these occur, or whether 
any of them, depends upon several factors the food pecuhanties 
of the patient, mdiscretion in crowdmg the food too rapidly, or 
the too great preponderance of fat or carbohydrate. In the 
author’s experience nausea and vomitmg most often arc caused 
by food mixtures which are too nch, for example, the milk, 
cream, lactose, and egg mixtures Exceptionally, patients enjoy 
them and digest them perfectly Sometimes large amounts of 
milk-sugar have caused vomiting without nausea. If vomitmg 
should occur, the diet must be reduced to its simplest terms, 
or all food should be withheld for a time — usually a few hours 
suflSce. On the other hand, when the i-omiUng seems not to be 
due to mdiscretion m administration of the diet, and patients 
xurnit the simplest articles, I have not hesitated to give food m 
the hope that some of it would escape through the pjlorus and 
be utilized 

Perhaps a majonty of patients takmg the high calorj diet 
have a moderate degree of abdommal distention Usually it 
produces no discomfort and may be ignored If it reaches 
proportions which cause distress and appears likcl> to mcrease 
the tendency to hemorrhage or perforation, it mdicates some 
fault with the diet The total amount of food ma) be greater 
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than the patient can handle, or the diet contains too much fat 
or too much carbohydrate Occasionally eggs cause tympanites 
If so, they should be ehmmated from the dietary An excess of 
lactose IS the commonest cause of tympamties Less often it 
IS due to cream Exceptionally it occurs whenever the attempt 
IS made to carry the food beyond an amount representmg 1000 to 
1500 calories, irrspecfave of the proportions of the food-stuffs 
In this case the tympamtes is attnbutable to an unfavorable 
mtestmal flora (Torrey) 

Diarrhea is most often due to an excess of cream Occasion- 
ally It is caused by lactose, although lactose has not been ob- 
served to possess the laxative properties which have been at- 
tnbuted to it 

The occurrence of diarrhea warrants the assumption that the 
diet IS improperly arranged In practically all mstances diarrhea, 
whether it has pre-existed or develops under treatment, can be 
controlled by alteration of the diet It is usual to begin by 
reducmg the cream If the diarrhea should persist or mcreases, 
It is probably due to lactose and not to fat — the lactose should 
be ehmmated and the fats (especially cream) should be mcreased 
In several such mstances the author has controlled the diarrhea 
m this maimer though the fat mtake was raised to 200 to 300 
grams a day 

The Bacillus aadophilus, which Dr Torrey prepares m pure 
culture for therapeutic use at the author’s suggestion, has been 
of assistance m hastemng the transformation of an unfavorable 
intestinal flora and m thus controlhng tympanites and diarrhea 

FOOD LIST’ 

The foods which the author has used most frequently are 
contamed m the foUowmg table The calory values given for 
most of the articles are approximate, but are suffiaently accurate 
for practical purposes 

’ Modified from the list published m Amer Jour Med So , 1912, czlui, 71, to 
accord with the values employed m the Metabolism Ward of the Russell Sage 
Institute of Pathology in affiliation with the Second Medical Division of Bellevue 
Hospital 
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Rubner’s figures are universally employed for calculatmg 

the calory values of the several food-stuffs 


Protein (pore) 1 gram eqiols 4.1 calonea. 

Ctibohydrate (pureh 1 if™™ cqrals 4 1 caJones. 

Fat (pure) 1 gram equal* 9J calories 


Ktme. 

Amooat. 

Ciloria. 

Apple sauce* 

1 ounce 

30 

Apple, pared end cored 

1 medium, about 

75 

Bread, avenge slice 

30 grams 

80 

Butter one pat 

13 grams about 

100 

Cocoa, one rounding teaspoon 

5 grams 

25 

Crackers, loda, one cracker 

9 grams 

36 

Crackers, Uneeda, one cracker 

6 grams 

25 

Cream (20 per cenL*) 

1 onnee (30 c.c.) 

60 

Egg 

1 average size 

75 

Egg wUte 

white of 1 egg 

15 

Egg ycdk 

yoDc of 1 egg 

60 

Farina (cooked) 

1 hmping tablespoonful 25^ 

Lactose (mllk>sugar) 

I heaping teaspoonfuL 

40 

Lactose (mIIk>«ug!Lr) 

1 measured ounce 18 grama. 

72 

LemoQ>juIce 

I ounce 

12 

MOk (wbole) 

1 ounce 

20 

Orange 

1 large 

100 

Orange-Juice 

1 onnee 

IS 

Oatmeal (roQed oats, cooked) 

1 heaping tablespoonful 

36 

Potato 

1 medium 

100 

Rice (boiled) 

1 heaping tablespoonful about 

60 

Sugar cane- 

1 heaping teaspoonfuL 

40 

Sugar cane- 

1 level tablespoonful 

56 

Toast 

a\*enige Bike 

80 

Alcohol (which has an energy value of 7 calones to the gram) 
has not hecn mduded in the foregomg list of foods because it is 
not required by the great raajonty of patients. But at tunes 

it serves a useful purpose 

I have had typhoid patients who 

persistently declined all food- 

—who would simply shut their teeth 

when it was brought to them — but who would tube whisLj 

Without objection In such 

cases I have given as much as 2 

* Cooked witboot sugar 



* Approximately tbe same as the top 4 ounces from a quart bottle of milk that 
has ito^ at least six hours. This Is not heavy cream. To add lactose to mEL 
boil IS grams (j ounce) of betose In 30 c.c. (I ounce) of water cool and add to milk 
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ounces of whisky every three hours without the least sign of 
intoxication or other harmful effect In other instances I have 
given whisky for the purpose of increasmg the energy value of 
an madequate diet There is no doubt m my mmd that alcohol 
IS oxidized by typhoid patients with the hberation of energy, and 
that under such conditions alcohol may be regarded as a food 

FOOD COMBraATIONS AND MENTIS 
The following food combmations and mdnus will be found of 
assistance in administering the high calory diet' 


"or 1000 calorus a day 

OdorieJ. 

Milk, 1 quart (1000 cc.) 

700 

Cream, 1} ounces (SO cc.) 

100 

Lactose, IJ ounces (SO grams) 

200 

This furnishes eight feedmgs, each containmg 

Alilk, 4 ounces 

80 

Cream, 2 drams 

IS 

Lactose, 6 grams 

24 

Or 

Eggs, 2 

ISO 

Lactose, 30 grams (1 ounce) 

, 120 

Sugar, 25 (i ounce) 

100 

Milk, 800 cc (26} ounces) 

560 

Cream, 30 cc (1 ounce) 

60 

Lemon-jmee, 30 cc (1 ounce) 

12 

Coffee, ISO cc (5 ounces) 

00 

Tea, ISO cc (S ounces) 

00 

This furnishes seven feedings, 1 containing* 

Coffee, 150 cc (5 ounces) 

00 

Egg, 1 

IS 

Lactose, 30 grams (1 ounce) 

120 

Sugar, 5 grains 

20 

One feeding containing 

Tea, 150 cc (S ounces) 

00 

Cream, 30 cc (1 ounce) 

60 

Sugar, 5 grams 

20 


* Some of these combmations appeared m the Amer Jour Med Sci., 1912, 
cxlm, 77, the others have been arrsinged by Miss Estelle MagiU, Head Nurse of 
The RnsseE Sage Institute of Pathology 

> Beat the egg hghdy m a cup, dissolve lactose thoroughly m very hot coffee, 
pour on to beaten egg (stir nhile pounng), strain, add sugar, and serve. This may 

be served hot or iced 

\ 
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Four feedings, each containing 

Ctlccko. 

imk, 200 cx. (6J ounces) 

140 

One feeding containing* 

Egg 1 

75 

Sugar IS grams (J ounce) 

GO 

Lemon Juice, 30 cc, (1 ounce) 

12 

Water, 4 or 5 ounce* 

00 

i>r rjoo calories a day 

MBk, U quarts (1500 cc) 

1000 

Cream, IJ ounces 

100 

Lactose, 3) ounces (100 grams) 

400 

This furnlihea six feedings, each rAntrtntng 

Mnk, 8 ounces 

160 

Cream, 2 drams 

IS 

Ixctoie, 16 grama 

6t 

Or 

E6K% 2 

ISO 

lactose 110 grams (3) ounces) 

440 

Sugar, 25 grams (I ounce) 

100 

hiCk 800 cc (26) ounces) 

560 

Cream 120 cc (4 ounces) 

240 

Lemon juice, 30 cc (1 ounce) 

00 

Coffee, 150 cc (5 ounces) 

00 

Tea, ISO cc (5 ounces) 

00 

This fondshes one feeding fnntatntng 

Coffee 150 cc (5 ounces) 

00 

Ege, I 

75 

Lactose, 40 grams (1) ounces) 

IGO 

Sugar, 5 grams (i ounce) 

20 

One feeding containing 

Tea, 150 cc (5 ounces) 

00 

Cream, 50 cc (1} ounces) 

100 

Lactose,* 30 grams (1 ounce) 

120 

Sugar 5 grams 

20 

Four feedings each containing 

Mnk, 200 cc (61 ounces) 

140 

Cream, 17 cc large tablcspoonful 

34 


* DIs«)l\*e »uirtiT In water »dd Inaoo-julcc, and pour on to beaten enr add 
cracked ice, strain and serve. Or, dissolve sugar In water tod put with otber 
Ingredients Into a shaker shake up tboronghly strain, ted ser\T 

• Lactose to be tborougWy dUsc^xd In very bot lea, before adding ertaa 
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One feedmg containmg 

Ctlotics. 

Egg, 1 

75 

Lactose,* 40 grams (li ounces) 

160 

Sugar, 15 grams (J ounce) 

60 

Lemon-jmce, 30 cc. (1 ounce) 

12 

Water, 4 or 5 ounces 

Per 2000 calories a day 

Link, IJ quarts 

1000 

Cream, 8 ounces (240 c.c.) 

500 

Lactose, 4 ounces (120 gm ) 

500 

This furnishes seven feedings, each containing 

Milk, 7 ounces 

140 

Cream, ^ ounce 

60 

Lactose, 18 grains 

72 

Or 

Eggs, 2 

ISO 

Lactose, 125 grams (4 ounces) 

500 

Sugar, 15 grams (i ounce) 

60 

Milk, 1000 c,c (32 ounces) 

700 

Cream, 240 c-c, (8 ounces) 

480 

Cocoa, 5 grams 

25 

Orangc-jmee, <i0 c c. (2 ounces) 

30 

Lemon-jmee 

negligible 00 

Coffee, 150 c.c. (5 ounces) 

00 

This furnishes one feedmg containing 

Coffee, 150 c,c. (5 ounces) 

00 

Egg, 1 

75 

Lactose, 50 grams (1| ounces) 

200 

Sugar, S grams 

20 

One feeding containing 

Cocoa, 5 grams 

25 

Mak, 120 c c. (4 ounces) 

80 

Cream, 60 c-c. (2 ounces) 

120 

Lactose, 50 grains 

200 

One feeding containmg 

Egg, 1 


Lactose, 40 grams (li ounces) 

160 

Sugar, 10 grams 

40 

Orange-jmee, 120 c c. (4 ounces) 

60 

Lemon jmee, 1 to 2 teaspoonsful 

Four feedings contammg 

Milk, 210 c c, (7 ounces) 

IW 

Cream, 45 c-c. (li ounces) 

90 


' Bon lactose and sugar in water for two minutes and cool before adding lemon 
juice. 
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For tsoo cdonu a day Olorie.. 

link, IJ qxmts 
Cream, 8 oances 
Lactose, 8 ounce* (240 grama) 

This fumiahes seven feedings, each mnta Intn^ 

Mil, 7 ounce* 

Cream, 1 ounce 
l.Actose, 36 grams 
Or 

Mil 1000 cc 
Cream 240 c.c (8 ounces) 

Eggs, 3 

Lactose, 165 grams (51 ounces) 

Sugar, 40 grams 
Bread, 1 slice 30 grams 
Uneeda Biscuit 1 
Butter 10 grams (i ounce) 

Orange-Juice 120 cc. (4 cimce*) 

Lemon- Juke (1 1 oances) 

This fumlihea one feediog containing 
Coffee, 150 cx. (5 ounces) 

Egg 1 

Lactose, 40 grams (li ounces) 

Sugar, 5 grams 
Tbost, 1 slice 
Batter 10 grama 
One feeding containing 
Egg 1 

Lactose, 50 grams (1) ounces) 

Orange jirfcc, 120 cc (4 ounces) 

Sugar, 10 grams 
LcttKin Juice to taste. 

Water 

One feeding containing 
Egg 1 

Milk 200 cc (6! ounces) 

Cream 40 cc (H ouTKres) 

Lactose 25 grains (f ounce) 

Sugar 5 grama 

Flav'or with ^aniIla or nutmeg 


One feeding conta i n in g 


Lactose 60 grams (2 ounces) 

2-10 

Sugar 20 grams ({ ounce) 

60 

Lemon Juice 30 or 40 cc (1 or 11 ounces) 

15 

Four feedings, each containing 


Milk 200 cc (61 ounces) 

140 

Cream 50 cc (IJ ounces) 

100 


§§§ 3S5 SgggsasSSS 8S88SS RgSS RSS88 
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For jooo calorics a day 

Olodes. 

Milk, li quarts 

1000 

Cream, 1 pmt (480 c-c.) 

1000 

Lactose, 8 ounces 

1000 

This furnishes eight feedings, each containing 

Milk, 6 ounces 

120 

Cream, 2 ounces 

120 

Lactose, 1 ounce 

120 

Or 

Breakfast 

Farina 

100 

Toast, 1 slice (30 grams before toasting) 

80 

Cream, 100 c.a (3i ounces) 

200 

Butter, 8 grams 

60 

Lactose, 40 grams (1} ounces) 

160 

Sugar, 20 grams 

80 

Coffee, 1 large cup or 2 small cups (300 c.c.) 

00 

10-10 30 A it 

Milk, 200 c-c (6} ounces) 

140 

Cream, SO cc, (1? ounces) 

100 

Dinner 

Eggs, 2 ' 

ISO 

Potato, I medium, about 

100 

Bread, 1 sbce, or roll, 1, about 

80 

Butter, 30 grams (1 ounce) 

234 

Apple, 1 medium (pared and cored) 

75 

Sugar, 15 grams (i ounce) 

60 

3 to 4 n M. 

Tea, 150-200 c.c 

— 

Lactose, SO grams 

200 

Sugar, 5 grams 

20 

Cream, 50 c.c. (1} ounces) 

100 

Crackers, 3 Uneeda, or 2 soda, toasted 

75 

Butter, 8 grams 

62 

Supper ' 

Rice, 25 grams, or fanna, cooked with 

100 

Milk, 100 c c. (3i ounces) 

70 

Toast, 30 grams (1 shce) 

80 

Butter, 8 grams 

62 

Sugar, 5 grams (for cereal) 

20 

Cream, 60 c.c (2 ounces) 

120 

Orange, 1 shce 

100 

Sugar, 5 grams (with orange) 

20 

1 Potato baked, served with butter Apple baked with IS grams sugar and 

about 8 grams butter Some patients will eat more butter if unsalted butter is 

used m the diet 
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8 to 9 p IL 

Cakrtc*. 

Cocoa, 5 grams 

25 

Sugar, 10 gnxDS 

140 

MBk, 150 cx. (5 oimces) 

105 

Cttam, 30 c.c. (1 ounce) 

60 

Lactofc, 25 grams 

100 

For 3900 cxdoria a day 

MHk, H qoerts 

1000 

Cream, 1 pint 

1000 

Lactoce, 16 ounces (480 grams) 

900 

This fumiabes d^t feedings, each 

MfTlr, 6 ounca 

120 

Cream, 2 ounces 

120 

Lactose, 2 ounces 

240 


Further Details of Administration. — Further details of the 
administration of the diet will be illustrated by extracts from 
the histones of patients treated m the Metabolism Ward of the 
Russell Sage Institute of Pathology in affiliation with Second 
Medical Division of Bellevue Ho^itaL* 

The patient whose dietary foDows was under observation to 
detemune the relative values of fat and carbohydrate as sparers 
of body protem Durmg alternate penods fat and carbohjdrate 
preponderated in the diet 

Diet W mrj. Teupeeatuee Raeoed teom 104 -100.6 F 


tfri Doy* 

Fc/ Prcp<mdmilit>i 

Cakidau 

630 Aa u. 

EEK^ 2 

ISO 


hlQk 200 cc (6] ounces) 

140 


Cream, 125 cx. (4 ounces) 

250 

930 A. u 

MQk, 200 cc (6] ounces) 

140 


Cream, 125 ct (4 ounces) 

250 

12 NOON 

Ece>, 2 

150 


Mfllt, 200 cc. (61 ounces) 

140 


Cream, 150 cc (5 ounc«) 

300 

230p iL 

Laclooe, 75 grams (2J ounces) 

300 


Sugar 30 grains (I ounce) 

120 


Lemon-juice, 50 cc (1] trances) 

20 

SjOOp m. 

Eggs, 21 

190 


Milk, 100 cc (31 ounces) 

70 


Cream, 250 cc (8 ounces) 

500 


* All of tie dlctorfc* which foDoir were tuTEnsed and odmlnfatard oDder the 
Bupen-fiion of Slln "Maifll. 

'ou 1—34 
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Ftrjt Day 

Fat Preponderating 

Calories. 

7 sop u. 

Milk, 200 c c, (6| ounces) 

140 


Cream, 150 c c. (5 ounces) 

300 

9 30 p M 

Lactose, 65 grams (2 ounces) 

260 


Sugar, 18 grams 

72 


Lemon-juice, 40 c.c. (li ounces) 

IS 

12 MTONTGErr 

Milk, 100 cc. (3i ounces) 

70 


Cream, 200 c c. 

400 

4000 

Secottd Day 

6 00 A. iL 

Eggs, 2 

150 


Milk, 150 C.C, (5 ounces) 

105 


Lactose, 50 grams (IJ ounces) 

200 


Bread, 35 grams (1 dice), toasted 

95 


Butter, 20 grams (J ounce) 

156 


Coffee, 200 c c. {6J ounces) 

— 

9 30 A. u. 

Mdk, 200 C.C, (6i ounces) 

140 

12 NOON 

Eggs, 2 

150 


Milk, 50 ac. (IJ ounces) 

35 


Lactose, 30 grams (1 ounce) 

120 


Butter, 18 grams (i ounce) 

140 


Tea, 200 c-c. (6| ounces) 

— 

3 00p u. 

Egg,* 1 

ISO 


Milk, 50 C.C (li ounces) 

35 


Cream, 200 c.c. (65 ounces) 

400 


Sugar, 10 grams 

40 

5 30 p Ji 

Egg yolks,* 4 large, about 75 grams 

279 


Egg whites, 3 large, about 96 grams 

48 


MUk, 50 C.C. (15 ounces) 

35 


Cream, 250 c c, (8i ounces) 

500 

800p u. 

Lactose, 50 grams (!§ ounces) 

200 


Sugar, 30 grams (1 ounce) 

120 


Lemon-juice, 40 c-c. (15 ounces) 

15 

12 MIDNIGHT 

Milk, 100 C.C, (35 ounces) 

70 


Cream, 250 c.c. (85 ounces) 

500 

3680 

Third Day 

600 A. m:. 

Eggs, 2 

ISO 


Milk, 200 C.C. (65 ounces) 

140 


Cream, 100 c.c (35 ounces) 

200 


Cream (heavy), 50 c.c. (1§ ounces) 

170 


Coffee, 200 c.c. 

— 

9^0 A- M. 

Milk, 200 C.C. (65 ounces) 

140 


Cream, 125 c,c. (4 ounces) 

250 


* Made into egg-nog 

* Eggs coddled in cup, drank milk and cream mixed 
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Thrd Day 

Fat Preponderoiirti 

Ctkda. 

12 NOON 

EggB, 2 

150 


MQk 200 cc. (6} oudccs) 

140 


Cream 150 cx. (5 otmco) 

300 


Butter 10 grams 

78 

300P u. 

Cream 275 cc. (9 ounces) 

550 

SOOp il 

Ege*,2 

150 


Cream 250 c.c. (8 ounces) 

500 


Butter 10 grams 

78 

800p u. 

Cream, 250 cc. (8 ounces) 

500 

12 MIDNIGHT 

Cream, 250 c.c (8 oiinccs) 

500 

4000 

First Day 

Carbakydratt Prtpondaalini 


600 A. u. 

EgS»i 2 

150 


KHlk, 200 cc. (6| ounces) 

140 


Lactose, 50 grams (1] ounces) 

200 


Butter 6 grams 

47 


Cnmkers, 18 grams (2 soda aacken) 

72 

9^ A. 1C 

Milk 300 cc 

210 


Crackers, 18 grams (2 soda aacken) 

72 

12 NOON 

E8es,2 

150 


MlTk, lOO CC (3| ounces) 

70 


Lactose 60 grams (2 ounces) 

240 


Batter 15 grams (i oujKe) 

117 


Crackers 27 gronis (3 soda cracken) 

108 

300p u 

Egg 1 

75 


MBk 200 cc (61 ounces) 

140 


Sugar 5 grains 

20 

SJOp k. 

Lactose, 110 grams 

440 


Sugar 40 grams (1} ounces) 

160 


Lemon-juice, 75 cx. 

30 


Crackers, 18 grams (2 soda crcckcis) 

72 

7^p u. 

Milk, 375 cc (121 ounces) 

260 


Crackers, 9 grams (1 soda oackcx) 

36 

9J0P u. 

^lilk, 225 cc (71 ounces) 

155 


Cream 125 cc 

250 

12 lODNTOHT' 


75 


Lactose 60 grams 

240 


Lemon Joke 50 cc (IJ ounces) 

20 

Srcond Day 

Sugar 25 grams 

100 

3666 

6i)0A.u. 

Eggs,2 

150 


Milk, 200 cc 

140 


Lactose, 50 grams (l| ounces) 

200 


Butter 6 grams 

47 


Cracken, 18 grams 

72 

9.30 A. u. 

Milk 350 cc 

245 
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Second Day 

Carbohydrate Preponderating 

Calories 

12 NOON 

Eggs, 2 

150 


Lactose, 150 grams 

600 


Lemon-jmee, 75 c c 

30 


Crackers, 30 grams 

120 


Butter, 10 grams 

78 

2 30p m. 

Milk, 350 ac. 

245 


Crackers, 18 grams 

72 


Butter, 4 grams 

31 

5^P IL 

Eggs, 2 

150 


Milk, 300 cc. 

210 


Lactose, 30 grams 

120 


Butter, 14 grams 

109 

8 00p m 

Milk, 200 C.C. 

140 

12 MIDNIGHT 

Egg, 1 

75 


Lactose, 50 grams 

200 


Crackers, 7 grams 

28 


Lemon-juice, 25 c c 

10 
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Control of Diarrhea by Increase of Fat — ^The following pa- 
tient entered the ward suffering from active diarrhea, he com- 
plained also of nausea In this instance the diarrhea was con- 
trolled by decreasmg the carbohydrate and increasing the amount 
of fat m the diet The patient is exceptional m the amount of 
fat tolerated 


Temperatore Ranging prom 104®-] 02° F 


One third of Nmi-prolttn Calories Furnished by Fat, Tvo-ihirds by Carbohydrate, 


First Day 


Calcine*. 

700a m. 

Milk, 375 c c (I3§ ounces) 

263 


Lactose, 25 grams 

100 


Bread, 42 grams (1 large slice) 

113 


Butter, 5 grams 

40 


Sugar, 10 grams 

40 


Coffee, 100 c.c (strong) 

• — 

9^0 A. u 

Milk, 200 c.a (6J ounces) 

140 


Cream, 70 c.c. (2J ounces) 

140 


Lactose, 15 grams (i ounce) 

60 


Cracker, 8 grams (1 soda cracker) 

32 

12 NOON 

Egg.i 1 

75 


Milk, 175 c c. (6 ounces ) 

128 


Lactose, 25 grams 

100 


Fanna, 20 grams 

74 


^ Egg and lactose stirred into cooked fanna, served wth milk 
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Ftrsi Day 


Cikrio. 

2 ^ P SL 

Egg white 1 1 

15 


Milk, 200 cc. 

140 


Lactose, 15 giTUia 

60 

5^p u. 

Milk 150 cc (5 onneea) 

105 


Cream, 25 cc 

50 


Larfote, 15 grams ounce) 

60 


Bread, 33 grama (1 slice) 

80 

900p m. 

Mnk, 125 cc 

108 


Lactose, 50 grama 

200 


Cracker 8 grams 

32 


Tea 200 cc 



12^ A. u. 

Milk 350 cc 

24S 

3^ A. SL 

Egg white, 1 Urge 

18 


Lactose, 6o grams 

240 


Sugar 15 grama 

60 


Lemon-fmee, SOcc 

20 

2750 

There were 

nine defecatkrra this day 


Tte^-iiurds }Jen PrUdn Ccloria F$frnished by FoS One^hifd by CorbehydraU, 

Second Da^r 


CaMea 

640 A.U 

MUk, 350 cc (III ounces) 

245 


Cream 50 cc {1} ounces) 

100 


Lactose 35 grams 

140 


Sugar 10 grams 

40 


Bread, 41 grams (1 large slice) toasted 

110 


Butter 8 grams 

62 


Coffee, 200 cc 

— 

940 A, u. 

MHk,250cc 

175 


Sugar 15 grains (J ounce) gruel 

60 


Arrowroot 4 grams 

15 

1 OOp H. 

Mak, 50 cc (11 ounces) 

35 


Cream 150 cc (5 ounces) 

300 


Bread 40 grams (1 large slice) 

108 


Butter 10 grams 

78 

2.40 p u. 

Egg white* 1 

15 


Milk, ISO cc (5 ounces) 

105 


Cream 50 cc (1 J ounces) 

100 


Rke 15 grams (j ounce) 

57 


'Ecg white beaten Into wann milk In which lactose was dissolved nutmep 
flavoring 

* Rice cooked with small amoant of water and J50 cc. mllL Egg while beaten 
into hot rke miitore lentd with cream 
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TUrd day 


Cilorlo. 

1230 A. u. 

Egg 1 

75 


Milk, 100 cc. (31 oaaces) 

70 


Cream, 100 cx. (3J ounces) 

200 



3000 

There were 

three defecations this day 



PaifterTtished isoo Calories^ Cafhahydrait, soo Calona 


Fcttrlh Day 


CMiaie*. 

630 A. u. 

Eggs, 2^ (scrambled) 

190 


Cream 200 cx. (6J ounces) 

400 


Coffee 200 c,c. (6* ounces) 



1000 a. u. 

Egg 1 (very large) 

90 


Cream 150 cc. (5 ounces) 

300 

1230 p IL 

Egg*,^3 

225 


Cream, 100 cc (3^ ounces) 

200 


Tea, 200 cx. (6} ounces) 

— 

240p Vu 

Egg 1 

75 


Cream, lOO cc (31 ounces) 

200 

530 P U. 

Eggs,* 21 (fcrnmhlcd) 

190 


Cream, ISO cc (5 ounces) 

300 


Tea, 200 cc (6| ounces) 

— 

S30p u. 

Egg* white, 1 

15 


YcOU. 2k 

150 


Cream 150 cc (5 ounces) 

300 

1230 A. iL 

Egg white, 1 

15 


Yolks, 2 

120 


Cream, 150 cx. (5 ounces) 

300 
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TTiere was one defecatkin oa this dsy Thu diet wm given for four consecutive 
days. An attempt was then made to change to high caAobydrate with low fat, with 
the result that patient N-omited several feedings and had two defecations ^\^leD 
fat was added to diet patient retained all nourishment 

Patient with Intestinal Hemorrhage — ^Thts patient suffered 
from mtesUnal hemorrhage. Tlic food vas slopped tnmcdtalely 
But smcc feeding must be resumed after a hemorrhage, the diet 
charts of the patient are given to illustrate the procedure in this 
instance As the hemorrhage appeared to ha\x ceased, food 
was given tcntativcl> the da} following, Ihc nurse having slnct 

’ E gg s coddled In cup cream put In tea. 

• Part of cream mixed with eggs for scrambling 

* About 2 ounces of water added to cream which was healed eggs beaten and 
stirred Into hot fluid sweetened with saccharin flavored with nutmeg 



536 


WARREN COLEMAN 


orders io stop it should sigm of bleeding recur The moderate 
hemorrhage on this day did not seem to contramdicate the 
continuance of the food, and the event justified the opmion 



Day Before Hemorrhage 

Calorics. 

6 A. u 

Milk, 250 C.C. (8} ounces) 

175 


Cream, SO c,c. (IJ ounces) 

100 

9.30 A M. 

Milk, 150 C.C. (5 ounces) 

105 


Cream, SO c-c. (IJ ounces) 

100 

12 noon 

Milk, 200 C.C. {6J ounces) 

140 


Cream, 25 cc. (i ounce) 

SO 

2 30 p M 

Ice cream, 112 grams (3} ounces) 

112 

5.30 p M 

Milk, 250 c-c. (8 ounces) 

175 


Cream, SO tc. (1} ounces) 

100 

8 00p u 

Egg, li 

100 


Milk, 150 C.C. (5 ounces) 

105 


Cream, 100 c.a {3J ounces) 

200 


Sugar, 10 grams 

Nutmeg for Savonng 

40 


Day os Hemomhace 

First appearance of hemorrhage 5 am. next morning No food given dunng 
day Patient drank large amount of water and complained of hunger m the after 
noon 


Followtkg Day— Moderate Hemorrhage 


10 A M. 

Eggs, 2 

ISO 


Bread, 54 grams (toasted) 

146 


Butter, 13 grams 

100 


Cream, 50 c c. (1§ ounces) 

100 


Sugar, 10 grams 

40 


Cofiee 200 c.c, (6} ounces) 

— - 

12 30 p M. 

Mdk, 100 C.C. (3J ounces) 

70 


Cream, 35 c,c. 

70 


Bread, 1 slice, 32 grams 

86 


Butter, 3 grams 

23 

2 30 p u. 

Milk, 200 C.C. {6} ounces) 

140 

5pm 

Milk, 250 c c. (8 ounces) 

175 


Cream, 50 c.c. (IJ ounces) 

100 

8pm 

Milk, 200 c c. (6J ounces) 

140 


Cream, 100 c,c. (3i ounces) 

200 


Milk, 200 C.C. (6} ounces) 

140 

12 uiDNioaT 

Cream, 100 C-c, (3} ounces) 

200 


In twenty-four hours 

1880 


Next day shght hemorrhage, one stooL Morning of the fourth day after patient 
bad formed, normal defecation 
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Diet During the First Week of Convalescence — ^The patient 
was a twelve-year-old boy His weight was 36 kilograms. 
Convalescence was dated from the first day the temperature 
remamed below 100“ F 

Fml Day data. 


7 A. u. 

Eggs. 2 

150 


MOk, 100 cx. (3J ounm) 

70 


Cream, 50 c.c. (I{ otmce*) 

100 


Coffee, 100 C.C 




Sugar 10 grams 

40 


Breed 2-1 grama (small slice toast) 

65 


Butter 6 grezna 

47 

9^ A.M. 

iink, 200 C.C. (6$ ounces) 

140 


Cream 100 cc. (3i ounces) 

200 

12 NOON 

Bread 42 grams (I) slkcs) 

113 


Batter 22 grama 

172 


Roast tarkev 18 grams 

60 


Potato 125 grams, tnaabed with 

113 


Cream 50 cc 

100 


Ice cream, 100 grams (3} ounces) about 

200 


Orange 75 grams (2J ounces) 

38 

SJOt u. 

E€gs,2 

150 


Mnk 200 cx. (6] ounces) 

140 


Lactose, 25 grams (t ounce) 

100 


Sugar 10 grams 

40 


Cocoa, 5 grams 

25 


Bread 40 grams Owge sHce) 

lOS 


Butter 12 grains 

94 

8f u. 

Orange (sHced) 75 grams (2J ounces) 

33 

Second Day 

Sugar 10 grams 

40 

2343 

7 A u. 

EfiS*. 2 

ISO 


^rilk 100 C.C. (3{ ounces) 

70 


Cream, SO c.c (1 5 ounces) 

100 


Coffee 100 tc. 

V 


Sugar 10 grams 

40 


Bread 24 grams (small slice toast) 

65 


Butter 6 grams 

47 

9-30 A M. 

ilflk 200 tc. (61 ounces) 

140 


Cream 50 cc. (IJ ounces) 

100 

12 NCOS 

EgKS,2 

ISO 


Potato, SO grams (21 ounces) 

72 


Bread 114 grams (3) slices) 

303 


Butter 30 grams (t ounce) 

234 


Jiltlk, 200 C.C (61 ounces) 

140 
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Second Day Cdono. 


12 ^OON 

Cream, 100 cc. (3J ounces) 

200 


Lactose, 25 grams 

100 


Sugar, 10 grams 

40 


Cocoa, S grams 

25 

2.30 p M 

Ice cream, 118 grams 

118 

5«J0p m. 

Egg, 1 

75 


Milk, 250 C.C. (8 ounces) 

175 


Bread, 12 grams 

32 


Butter, 2 grams 

16 

8p m 

Rice, IS grams (J ounce) 

57 


Milk, 300 c c. (10 ounces) 

210 


Cream, 50 c c. (1} ounces) 

100 


Sugar, 10 grams 

' 40 

2804 

Third Day 

930 A. M. 

Milk, 200 c,c. (6J ounces) 

140 

11 30 A M. 

Eggs, 2 

150 


Potato, 100 grams (3i ounces) 

90 


Bread, 117 grams (3} slices) 

316 


Butter, 25 grams (3 ounce) 

195 


Cream, 100 c.c 

200 


Lactose, 25 grams 

100 


Sugar, 10 grams 

40 


Tea, 200 c.a (6J ounces) 

— 

2 30p m. 

Milk, 200 c c (6J ounces) 

140 


Cream, 50 c.c (15 ounces) 

100 


Sugar, 10 grams 

40 


Cocoa, 5 grams 

25 

S.30p u. 

Eggs,! 2 

150 


Milk, 150 c c (5 ounces) 

105 


Cream, 125 c c. (4 ounces) 

250 


Sugar, 15 grams . 

60 


Dned apples, ’ 20 grams (5 ounce) 

56 


Bread, 23 grams (small slice) 

62 


Butter, 12 grams 

94 

8.30 p u 

Cream, 100 c.c. (3} ounces) 

200 


Milk, 200 c c. (65 ounces) 

140 

2653 

Fourth Day 

6 30 A u. 

Eggs, 2 

150 


Milk, 200 c c. (6§ ounces) 

140 


Cream, 25 c c. 

SO 


Oatmeal, 10 grams 

40 


Bread, 68 grama (2 slices toast) 

184 


> Small amount of cream cooked mth scrambled eggs. 
* Dried apples made mto apple sauce. 
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Fcurih Day 


Cilorlo. 

6J0 A- M. 

Butter 20 grams (| ounce) 

156 


Lactose^^ 25 grams 

100 


Sugar 5 grams 

20 

9-30 A, H. 

Mnk ^ cc (6J ooncea) 

146 

12 NOON 

Eggs, 2 

150 


2kfilk 50 cc. (1} ounces) 

35 


Cream, 50 c.c. (!{ ounce*) 

100 


Potato * 112 grams (3^ ounces) 

100 


Bread 106 grams (about 3 allcts) 

236 


Butter 20 grams (| ounce) 

156 


Sugar 10 grams 

40 


Tea, 200 cc. 

— 

2J0p IL 

MII]^ 200 cc ounces) 

140 


Lactose, 25 grams 

100 


Sugar 10 grams 

40 


Cocoa, S grams 

25 

SJOp u. 

Egg 1 

75 


hlilk, 225 cc (7J ounces) 

15S 


Cream 35 cc (U ounces) 

70 


Bread, 20 grams (| ounce) 

54 


Butter 10 grains 

78 


Sugar’ 2 grams 

8 


Arrowroot, 2 grams 

8 

S.00P u. 

hnik, 200 cc (0} ounces) 

140 

F^flk Day 

Cream, 100 cc (3} ounces) 

200 

2943 

6J0 A. VL 

ESS>.2 

150 


Jlflt 150 CC (5 ounces) 

105 


Cream 50 cc (Ij ounces) 

100 


Oatmeal 25 grams 

100 


Bread 111 grams (31 slices) 

300 


Butter 23 grams 

179 


Lactose, 25 grams 

100 


Coffee 150 cc (5 ounces) 

— 


Sugar 5 grams 

20 

9,30 A, M. 

Milk, 200 cc (6} ounces) 

140 

12 NOON 

Eggs, 2 

150 


Cream, 100 cc (3J ounces) 

200 


Potato’ 100 grams (3J ounces) 

90 


Bread 109 grams (3 1 slices) 

294 


Butter 16 grams (( ounce) 

125 


* Ghrcn in milk to dnnk. 

• Pot»to masbtd uiing part of milk and cream balance of which mu pot In tea, 

• Cooked with part of mUk, 

* Creamed potatoes using half of cream balance put In tea. 
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Fifth Day 


Colonet. 

12 NOON 

Lactose, 25 grams 

100 


Sugar, 5 grams 

20 


Ten, 200 c,c. 

— 

2,30 p M 

Ice cream, 100 grams (3t ounces) 

100 

5 30 p M 

Cggs, 2 

150 


Milk, 50 c c. (Ij ounces) 

35 


Cream, 75 c c (21 ounces) 

ISO 

SJOp u 

Tapioca, 1 10 grams 

37 


Sugar, 20 grams (J ounce) 

80 


Bread, 126 grams (about 4 slices) 

340 


Butter, 20 grams (| ounce) 

156 


Tea, 200 c,c 

— 

8J0 P M. 

Cream, 100 c,c. 

200 


Milk, 200 cc 

140 


Sodg crackers, 18 grams, 2 crackers 

76 


Lactose, 25 grams 

100 

Sixth Day 

Sugar, 10 grams 

40 

3777 

6 30 A M 

Eggs, 2 

ISO 


Milk, 150 c c (5 ounces) 

105 


Lactose, 25 grams 

100 


Sugar, 10 grains 

40 


Bread, 108 grams (about 3i slices) 

291 


Butter, 20 grams (? ounce) 

156 


Oatmeal, 25 grams 

100 

9,30 A M 

Milk, 200 cc, (6J oimccs) 

140 

12 NOON 

Eggs, 2 

150 


Milk, 100 c c (3} ounces) 

70 


Cream, 25 c c 

50 


Potato, 100 grams (3J ounces) 

90 


Bread, 145 grams (about 4^ sbees) 

392 


Butter, IS grams (i ounce) 

117 


Lactose, 25 grams 

100 


Tea, 200 cc (63 ounces) 

— ■ 

2,30 p u. 

Ice cream, 100 grams 

100 

5,30 p M 

Eggs, 2 

150 


Mdk, 275 c c (9 ounces) 

193 


Cream, 50 c c (13 ounces) 

100 


Lactose, 25 grams 

100 


Sugar, 5 grams 

20 


Bread, 109 grams (about 33 slices) 

294 


Butter, 18 grams 

140 


Tea, 200 cc 

• — 


Lactose, 25 grams 

100 


> Tapioca pudding, part of sugar and cream was eaten with pudding 
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SixikDay 
800 p u. 


Calorics. 


link 200 tc. 

140 

Sugar 10 grains 

40 

Cocoa, 5 grams 

25 

Soda crackers, 18 grains 2 crackers 

76 


3529 


Beneficial Effects of High Calory Diet. — ^It was pointed out 
early m the study of the high calory diet that its value would 
ultimately be deaded by the results obtained from its use 
This IS the final test of every therapeutic procedure Judged 
by this standard the advocacy of the diet has been amply justi 
fied During ten years no opportunity has been lost to study its 
effects upon the mdividual patient or upon groups of patients 
It has been shown that typhoid patients have remarkably good 
digestions, that they absorb foods, even m large amounts, about 
as well as healthy men, and that they consume, or lay by, the 
food they absorb under the laws which govern the nutntive 
processes m health. 

The benefit to the mdividual patient from maintaining him 
in the best possible state of nutrition became apparent early m 
the study of the diet The influence of the diet upon the natural 
history of typhoid fever has only recently been demonstrated 
through a statistical study of some 450 patients, half of them on 
the high calory diet, and half of them on diets fumishmg not 
more than 1000 to 1500 calones a day 

The most strUong fact brought out by this study is that 
certam symptoms of the disease, which hitherto hasT been at 
tributed to the specific action of the typhoid badllus, arc due to 
faulty methods of treatment, m particular, to an inadequate or 
improperly balanced diet. Severe nervous disturbances do not 
occur m patients who arc well nourished They lose but httlc 
weight They take a hvely mterest m what is gomg on about 
them Many of them feed themselves from trays placed on 
or near the bed 

There is no evidence that the duration or height of the mitial 
febnie movement is affected by diet cjtccpt, perhaps that long 
recrudescences are rarer The total duration of the disease. 
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however, is shortened, in some instances by months, through 
the shortening of convalescence 

Tympamtes and diarrhea occur much less frequently When 
they occur, they are due to faulty arrangement of the diet 
except m rare mstances 

Intestmal hemorrhage is not less frequent, but the mortality 
m cases with hemorrhage has been reduced from approximately 
30 to 10 per cent Perforation occurred only twice m the high 
calory group (0 9 per cent ), and seven times m the milk senes 
(3 15 per cent ) One of the high calory cases with perforation 
died, 6 of the 7 milk cases died 

With the statistics uncorrected, the mortahty from typhoid 
fever has been reduced from 17 6 to 8 10 per cent by the high 
calory diet If the statistics be corrected for patients who re- 
fused or iVere unable to take their food, or who had comph- 
cating conditions (diphthena, status lymphaticus, alcoholism), 
the mortality of the high calory groups falls to 4 SO per cent 
In conclusion, the author beheves that the prmaple underly- 
mg the high calory diet is apphcable to other febrile diseases than 
typhoid fever In practice he employs the diet, m more or less 
modified form, m all fevers, imless there is some defimte con- 
tramdication to the procedure 
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CONTRIBUTION BY DR RUFUS L COLE 


FkOK the HoTPTEAI. of the RqCKEFEIXEE iNSnTDTK TOE MedTCAL REEEAJLCn, 
New Yohe 


THE TREATMENT OF LOBAR PNEUMONIA 

The Importance of Determining the EUologic Agent In 
Each Caae of Pneumonia and Full Discussion of the Various 
Methods of Treatment, the Use of Digitalis In the Early Stages 

With the ciccption of faaal erysipelas there probably is no 
infectious disease for which more vaunted forms of treatment 
and so-called cures have been proposed than for pneumonia. 
Probably without exception there is no infectious disease for 
which treatment has accomplished less than pnetimoma. The 
amount of harm that has been done by treatment m this disease 
13 diiEcult to estimate, but is not mconsiderable. 

Certain of the methods of treatment have had a short lived 
day, others have dung with surprising Icrmatj and only 
after rcappeanng again and agam have they finally been 
consigned to obbnon Venesection is not the only one of 
these curative measures that have had a cat lihe life Their 
name is legion The reason for this is that first impressions are 
lasting ones, and recovery from pneumoma is not infrequently 
such a strOong and dramatic episode that it is not surprising 
that when such an event follows on the heels of a new or untned 
measure, this measure is given the credit, and forever afterward 
m the obsen cr's mind possesses curative value 

To disprov e the value of a given therapeutic measure is more 
diiEcult than to establish the value of another Most of the 
measures suggested havT been susceptible to proof or disproof 
only with the most carCful painstaUng effort and observation 

vou 1—35 Sts 
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Opportunities for such control have been difficult to obtain. 
As a result, the treatment commonly employed has been the 
result of argument and refutation, not the result of controlled 
observation and trial It is, therefore, difficult to discuss the 
treatment of pneumoma m an unbiassed and truly saentific 
spint Shall we attack and onut m our treatment all that has 
not been proved of value, or shall we accept all that has been 
recommended by men of judgment and acumen? With most 
diseases neither method is the one to be employed exclusively 
With pneumoma many of the methods proposed have not even 
a theoretic basis, and failure to use them is not likely to lay the 
physiaan open to the chayge of malpractice by any jury of his 
fellows, or cause him to have a troubled consaence 

On the other hand, knowledge of this disease has been in- 
creasmg, the vanous phenomena compnsmg the disease are being 
subjected to cntical saentific analysis, and the physiaan is now 
m a position to employ at least a few measures which are based 
on a cntical study For these reasons the average phyacian 
will probably do best to rely on these few measures, and to 
employ, m addition, only those simple ones which are supported 
by common sense and have been shown to do no harm 

The treatment of pneumoma must commence with the 
diagnosis Acute lobar pneumoma is the easiest of the acute 
infectious diseases to diagnose correctly This is true, how- 
ever, m the very earhest stages of the disease, only m those 
cases m which the onset is sudden, with chill, pam m the 
chest, etc In a considerable number of cases the onset is grad- 
ual, with a number of daj^s or even weeks of coryza or ludd 
bronchitis precedmg the actual onset of the pneumoma This is 
why all cases with such symptoms should be carefully watched 
and any exacerbation of symptoms should at once raise the 
question of the possible onset of pneumoma In the diagnosis of 
lobar pneumoma, physical exammation is of the greatest impor- 
tance, though m not an mconsiderable number of cases the diag- 
nosis can be made at least with great probabihty even before the 
signs m the chest are outspioken or defimte In most cases, 

^ however, careful physical examination of the chest reveals signs 
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of consolidation, though often m a very small area, very early 
m the disease It is often surprising withm what a short time 
actual consohdation can occur Even wi thin twelve hours of 
the initial chill , precedmg which the patient was feehng perfectly 
well, I have found well marked and definite signs of pulmonary 
consohdation In the absence of specific methods of treatment 
extremely early diagnosis was not of paramount importance. 
Smce, however, we now possess a specific serum for the treatment 
of at least a portion of the cases of pneumonia, the question of 
early diagnosis is of great significance. 

It IS rmpiortant, moreover, not only that the diagnosis of 
pneumonia be made, but that the etiologic agent m each case of 
pneumonia be detenmned 

I may recall to your min d that it has now been shown that 
there are at least four great groups of pneumococa which have 
been numbered I, II, Ht, and IV These different vaneties of 
pneumococa differ for the most part only m their immunologic 
reactions So for no cultural differences between them have 
been detected. Now serum treatment has been demonstrated \ 
to be of value only m the cases due to pneumococa of Type I 
These cases comprise about one-thud of all the cases of pneu- \ 
monia. If the serum treatment is appbed mdiscmnmatel} to 
aU cases it is evident that two-thirds of the cases would re- 
cave large doses of serum without anj benefit. The detec- 
tion of Type I cases, therefore, is of importance and, moreoi er, 
the detection should be made early, smce the value of the serum 
depends largely upon the time at which it is administered, the 
carher in the disease, the better To make an etiologc diagnosis 
reqmres laboratory facihtics, and the laboratorj methods em- 
ployed have been described elsewhere, so I shall not go mto this 
matter hac. In orda that the laboratory mampulations ma> 
be earned out with success, howcier, it is x’erj important that a 
specimen of sputum be obtamed earlj m the disease and that 
care be taken that this sputum be coughed up from the lung and 
not simply consist of sah\a w hich the patient has expectorated 
The diagnosis of the condition and the obtammg of a suitable 
specimen of sputum are, thaefore, the first two steps m the treat- 
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ment of pneumonia, at least so far as specific treatment is con- 
cerned 

The decision should then be made as to whether the patient 
shall be treated at home or in the hospital If the patient is to 
be moved to a hospital, it is very important that this take place 
as early m the disease as possible Most patients can undoubtedly 
be better cared for m a hospital, where there are faahties for 
moving the patient mto the open air, than they can be in the 
average home If patients are moved early m the disease it 
IS not likely that transportation over short distances has much 
influence on the course of the disease, provided care be taken not 
to subject the patient to great exertion A patient with lobar 
pneumoma should never be allowed to sit up or to dress himself, 
much less to walk to a chair or to the ambulance 

If the patient is to be treated at home, a room should be 
chosen which can be well ventilated by openmg the windows 
from the top and bottom or, better, by complete removal of the 
wmdows If possible, two rooms should be available, one of 
which can be kept warm, and arrangements be made so that the 
patient can be wheeled from one to the other It is very important 
to make all these preparations early m the course of the disease, 
so that the patient may not be disturbed by movmg or trans- 
portation, eVen to another part of the house, dunng the progress 
of the disease 

In order that the patient may later be treated with serum, 
provided the determination of the type of infection shows that 
this is advisable, efforts should be made to detemime as quickly 
as possible whether or not the patient is sensitive to horse-senun, 
and also to desensitize him if he have even shght grades of sen- 
sitiveness, smce it is well known that m highly sensitive patients 
the administration of horse-serum may give rise to alarmmg, 
even to senous symptoms Fortunately, such reactions are 
rare They are seen with small doses of serum as well as with 
large ones, and the rarity of such reactions is made evident by 
the fact that many physiaans with very large expenence m the 
treatment of diphtheria with antitoxic serum have never seen 
a severe or fatal reaction Nevertheless, the physiaan is not 
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justified in permitting a patient to take risks which can be 
avoIdetL Precaubons should be taken in the administrahon of 
sera of all kinds, but they are of speaal importance when anU- 
pneumococac serum is to be administered, auce m order to be 
effective this serum must be given m very large amounts, and 
mtravenously In order to detect whether the patient 13 sena 
bve to horse-serum or not, a very small amount — 0 02 cc. 
of horse-serum diluted m salt solution 1 10, makin g the amount 
of horse-serum 0 002 c.c . — 13 mjected mtracutaneously (not under 
the skin) of the forearm. As a control, on the same level of the 
forearm is mjected a similar amount of salt solution. In both 
cases, if the mjections have been made correctly, slight wheals 
are seen, showing the depresaons of the hair-folhcles These 
wheals disappear m a very few minutes as the flmd diffuses mto 
the surrounding tissues If the patient he sensitive, within an 
hour there appears at the site of mjecbon of the horse-serum a 
defirate urticanal wheal surrounded by an area of erythema. 
The size of the wheal and of the erythematous area is roughly 
proportional to the degree of sensitiveness which the patient pos- 
sesses If these signs do not appear withm an hour, it is very 
good evidence that the pabent 13 not highly sensibve to horse- 
serum, but IS not conclusive proof that some reacbon may not 
occur when large doses of serum arc later administered It has 
been shown, however, that even sensibve pabents may be 
rendered msuscepbblc to the mjecbon of large amounts of horse- 
serum by the previous mjeebons of ver> small amounts which 
are msuffiaent to produce sjTnptoms. Indeed, it has been shown 
that serum maj be safely mjected into highly sensibve animals 
provnded the mjections be made slowly enough. It is a very \ 
good rule, therefore, that about an hour followmg the mtra- 
cutaneous test an mjecbon of 0 5 to 1 c.c. of horse-serum be 
made subcutaneously This isusuallysufficicnt to desensitize the 
patient if mbavenous injections of serum arc to be made within 
the next twenty four hours. Errors have been made by some 
wnters on this subject m looking upon this subcutaneous in 
jeebon as a test for sensitiveness. This subcutaneous mjecbon 
IS not a test mjecbon, but is for the purpose of desensibzabon 
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Such subcutaneous injections rarely give nse to local phenomena, 
and the only evidence such an injection would give of sensitive- 
ness would be a general anaphylactic reaction 

If the intracutaneous test has shown the patient to be sen- 
sitive to horse-serum, more complex and elaborate efforts must 
be made to desensitize him, but it is madvisable to carry these 
out until it has been determmed whether or not serum is to be 
admmistered I think it advisable, however, m order to save 
time that m every case of pneumoma, as soon as the dimcal 
diagnosis is made, the mtracutaneous tests, followed m an hour 
by the subcutaneous mjection of 0 5 c c of serum be earned out 
as I have described Usually withm eight or ten hours the 
diagnosis of the type of mfeefang organism can be made by 
the laboratory methods to which we have previously referred. 
If such tests show that the patient is suffenng from infection 
due to organisms other than pneumococa of Type I, no form 
of specific treatment should be attempted If, however, the 
case is found to be due to pneumococa of this type, serum treat- 
ment should be immediately begun 

Other general methods of treatment should not be neglected, 
however, and m the cases due to mfection with orgamsms other 
than Tj^e I pneumococa we must rely entirely upon these more 
general and non-speafic methods 

The diet m pneumoma is not of great importance, provided 
care be taken to avoid foods that may not be readily digested, 
and may give nse to gastro-mtestmal sjnnptoms The most 
simple foods are usually all that are desired by the patient and 
all that he should have It is well to see that the food contams 
suf&aent nutntive value The course of the disease bemg short, 
the importance of high calonc feedmg to prevent waste is not so 
important as it is m tj'phoid If patients will not take milk, 
custards, etc, in suffiaent amoimts to provide them with a 
fairly hberal allowance of energy-produong substances, recourse 
may be had to the admimstration of carbohydrates, m the form 
of milk-sugar, as is now so widely practised m the treatment of 
typhoid fever The flmds taken by the patient should be care- 
fully measured, and should amount to at least 3000 c c each day 
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Many of the older physicaans employed active purgatives at 
the onset of pneumonia, just as ivas done at the onset of the other 
acute infectious diseases In our opmion there is httle to be 
gamed by active purgation in this disease It is important that 
the bowels move regularly every day, either by the use of mild 
laxatives or, better, by an enema every mommg, but m the 
absence of mtestmal symptoms, care should be taLen to prevent 
bringing them on by the administration of purgatives 

In most cases of pneumonia during the early days of the disease 
httle or no drug treatment is required It is our practice, how- 
ever, to commence the administrabon of digitalis very early 
The purpose of this early administration is not to produce im 
mediate effects upon the heart, but to put the patient mto such 
a condition that later if need anses physiologic digitalis effects 
may quickly be obtamed by the administration of small doses 
by mouth- For this purpose we have found that 1 gram of 
digipuratum, given over a pienod of two days, is suffiaent, and 
at the end of this time, unless there arc signs of cardiac m 
suffiaency, the administration of this drug should be discontmued. 
Instead of digipuratum, other prqiaratioiis of digitalis may be 
employed m correspondmg doses, but we have employed this 
drug because of its accurate standardization and ease of adminis- 
tration 

The chief sjTnptoms from which the patient suffers dunng the 
earher stages of pneumonia are pam in the chest and cough 
The efforts on the part of physiaans to reheve the chest pam 
have led to the employment of a great vnnety of measures, both 
local and general After a considerable c-xpcncncc in the treat- 
ment of pneumonia, I have never been able to conioncc mjsclf 
that any local measure can be rehed upon to gii e rehef in all cases. 
In certain instances the use of the old fashioned flaxseed poultice 
has seemed to be accompanied bj some rehef of the pain In 
the greater number of instances I think the use of a large ice- 
bag, if persisted in until the skin becomes thorough!} refngerated, 
has more often been of rehef It is questionable, however, 
whether either of these measures is worth the effort and whether 
attempts to persuade the patient to employ them for a longer 
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time, in case results are not very quickly obtamed, are justifiable 
Where the cough and pain are very severe and troublesome most 
rehef is probably obtained by the use of small doses of morphu;!, 
given subcutaneously and repeated frequently enough to dull 
the patent’s sensibihties I have failed to see any bad effects of 
the use of morphin in these cases unless it has been employed 
in very large amounts In many cases of pneumonia morphin 
IS undoubtedly of value, not only as a means of rehef from pam, 
but m qmetmg the patient and preventmg the undue expenditure 
of energy 

Local apphcations havmg for their purpose a modification of 
the local mflammatory process have been used from time im- 
memonal Many able physiaans think the apphcation of dry 
cups is of value It is very unwise to be dogmatic about this 
I can only say that in my experience I have never seen cupping 
to be of benefit, and the explanation of the supposed effectiveness 
of this form of treatment seems to me to be far fetched and in- 
conclusive The same may be said for the apphcation of poultices 
and ice to the chest The shght redistnbubon of blood and flmd 
m the neighborhood of the lesion by such methods can have very 
httle effect upon the course of the mflammatory process within 
the chest The majonty of our patients are treated without any 
such local apphcations I think it is well to have soft padded 
jackets which patients suffenng from pneumoma can wear 
These keep the chest warm and are very comfortable and grateful 
to the patients They should be open at the sides and tied with 
tapes, so that exammation of the chest can be made without 
causmg the patient to make too great effort dunng the removal of 
the covenngs 

The employment of hydrotherapy in pneumoma is a question 
about which there has been much discussion It is probable that 
in most hospitals at present some form of hydrotherapy is 
employed In most cases the use of tub baths, which was at 
one tune warmly recommended by certam physicians, has been 
almost entirely given up Where hydrotherapy is used at 
present, it is almost entirely confined to the apphcation of cold 
sponges or to the use of packs Personally, I beheve that m 
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most cases tlie harm caused by the disturbance of the patient 
much more than offsets the good accomphshed by such measures. 
Movmg, turmng, or otherwise disturbing the patient with 
pneumonia should be avoided so far as possible Onlj the 
physical emminations that are required m order to follow the 
course of the disease should be made. Pabents with pneumoma 
should never be allowed to sit up m bed m order to have their 
backs exanuned 

Dunng recent yeais it has become more and more the pracbce 
to keep pabents suffermg from pneumonia, so far as possible, m 
the open air This method undoubtedly has certam advantages, 
the chief of them being, m our opmion, that the comfort of certain 
of the pabents is much mcreased Occasionally m cases where 
the respirabons are rapid, short, and labored, and pabents are 
restless and disbessed, movmg them mto the open air very 
qmckly results m a marked ameliombon of the respuatorj dis- 
tress and of the mental anxiety Such pabents certamlv should 
be kept in the open air as long as they are comfortable and are 
rehoved Other pabents, however, dislike very much to be put 
out-of-doors. They become more restless They beg to be taken 
in They dislike the necessary heavy clothing and altogether 
they are much more uncomfortable out-of-doors than they 
arc inside. tVith such pabents we feel that it is a mistake 
to urge them to remain out-of-doors. If by enforced outdoor 
treatment the mortality of the disease could be reduced, there 
would be no quesbon of the adsisabdity of beabng all pabents, 
without cxccpbon in this way However, the method now has 
had an axtensive trial Certmn very enthusiasbc supporters 
have carried out the method to the fullest possible extent, but 
it >et remains to be demonstrated that the appheabon of this 
method has resulted in any lowering of mortahty Howci’cr, 
it has been abundanby demonstrated that the bcatment of 
pabents m the open air, even m the coldest weather, can be 
carried out vath impunity 

The results, therefore, of our own observabons and the reports 
of others ha\e led to the adopbon of the method mentioned 
above. For successfullj carrymg out the method certain pron 
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saons are quite necessary In the first place, it should he pos- 
sible to move the patient from the warm room to the outer air 
^ without disturbmg h i m or causmg him to undergo any exertion 
The clothmg of patients should not be changed, nor should the 
patients be exatmned, m the open air The bed coverings should 
be suffiaent, the mattress should be thick, and the patients should 
be very frequently observed to see that they do not become ex- 
posed or cold It is qmte possible to allow them to sleep out-of- 
doors, provided they can be watched Nurses looking after 
such patients should be cautioned to wear heavy clothing, for 
I have known more than one case of pneumoma to arise in 
nurses who have been unnecessarily exposed while caring for 
pneumoma patients out-of-doors It is of very httle value to 
produce a shght possible benefit to a patient at a great risk of 
making a healthy person ill 

The use of the vanous stimulatmg drugs has been so much 
debated that there remains no opmion to be expressed that is 
new, and practically no facts, new or old, to be presented 
No one has made out a dear case for the employment of strychmn 
or camphor m this disease Probably through every large hos- 
pital waves of strychmn enthusiasm and camphor enthusiasm 
have passed at intervals I have heard teachers speak m the 
highest praise of each of these drugs and insist that they be given 
m all cases where stimulation was considered necessary During 
the past three years, in the treatment of about 500 cases of 
pneumoma m this hospital, practically no strychnm, and very 
httle camphor, has been employed The results have shown 
that the mortahty has not been mcreased by the onussion of these 
drugs, and I feel sure, from my previous experience, that the 
course of the disease has not been unfavorably affected It 
seems possible that m certain cases which I have observed 
previously, where very active and contmued stimulation was 
employed, defimte harm may have been done to the heart, but 
m regard to this I can only have an impression and have no defi- 
mte data to offer 

I feel somewhat more uncertain about the advisabihty of 
employmg alcohol m the treatment of pneumoma, but the im- 
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portance of its use m uncomplicated cases in persons not accus- 
tomed to the use of alcohol is very doubtful In alcohohc 
subjects, especially those who have been constantly consuming 
large amounts, it is questionable whether aU alcohol should at 
once be withdrawn In such cases it is given for its mental 
effect and action on the nervous system rather than for any 
direct physiologic stimulatmg effect on the heart or respiration. 
Such effect alcohol does not have in any marked degree, and it 
IS better, m my opmion, that alcohol should be given only to 
the cases with alcohohc history, and then m moderate amounts. 

I have already spoken of the employment of digitalis m the 
early stages of pneumonia. It is on this drug, or drugs of this 
senes, that we must rely m any hope of inffuencmg the circulatory 
mechanism m pneumoma. In most cases of pneumoma digitalis 
is probably not needed Both eqienmental evidence and chmcal 
observations indicate that the tone effects of pneumococcus 
infection are manifested rather m the respiratory mechanism of 
the body than m the arculatory organs. Nevertheless, in a 
number of cases the cardiac mechanism does show the effects of 
the mtoncation, first by evidence of decreased cardiac strength 
and output of blood, and second, by disturbances in the regula 
tory mechanism of the heart. The studies of Cohn have shown 
that digitalis acts when fever is present just as it does when the 
patient has no fever, and also that its effects on the disturbed 
heart in pneumoma are e.vactly similar to the effects obtamed on 
hearts similarly disturbed from any other cause. The statement 
that digitalis acts upon the heart which is suffenng merely from 
insuffiacncy or disturbed power is difficult to prove, but the 
evidence becomes more and more convmcmg that digitalis does 
produce favorable effects in such hearts On the other hand, 
when irregularities occur, or where signs of disturbances m the 
conducting system become manifest, such ns in the case of ffuttcr 
or fibrillation of the auricles, digitalis mnj be of very great indue, 
e\en life sanng Cohn has shown that in a large number of 
cases of pneumonia fibrillation or flutter occurs at «omc time 
during the course of the disease. In these cases if digitalis 
effects can be promptly obtained, marked slowing of the heart 
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may be produced, and, assoaated with this, marked improvement 
m the patient’s condition In order to obtain such effects 
rapidly, however, either the patients must have been parhally 
under the influence of digitahs before the drug is given, or the 
drug must be given m large doses intravenously This latter 
method of administration, either of this drug or of strophanthin, 
which has been much used for this purpose, has been shown to 
be dangerous This is espeaally the case when it is employed 
m a hospital where m many cases the history of adminis- 
tration of the drug before admission cannot be accurately ob- 
tained On the otlicr hand, by the method we have mentioned, 
givmg moderate-smed doses of the drug early m the disease, 
we can very quickly obtam the desired effects when the actual 
need anses by the administration of the drug by mouth m com- 
/ paratively small doses If the need of the drug is quite evident, 
as much as 1 gram a day of digipuratum may be given by mouth. 
This method of administration gives the physiaan m charge at 
aU tunes a feehng of confidence and security His patient is m a 
position where digitalis action can be rapidly obtained without 
undue risks 

Among the most unfavorable symptoms which may arise 
dunng the course of pneumoma is the occurrence of abdommal 
distention In certain cases it is merely the sign of gastro- 
mtestinal disturbance, possibly decreased motihty owing to 
mvolvement of the diaphragm In most cases, however, where 
it IS marked and severe it is one of the evidences of extreme and 
severe intoxication, and the paralysis of the bowels is probably 
central m ongin In the latter case the symptom is not of such 
serious importance m itself as it is as a sign of tlie gravity of the 
infection It is true that abdommal distention, from whatever 
cause, has a purely mechamcal effect which is unfavorable, 
namely, pressiue upon the chest and thereby lowenng of the 
area of lung space For this reason, if no other, efforts should 
always be made to reheve this symptom The proper apphca- 
tion of stupes and the use of enemas m the milder cases usually 
bnng rehef In certain cases temporary rehef is obtained by the 
use of pitmtnn given hypodermically, but I think its value has 
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been overestunated In certain cases none of these measures 
will hrmg any rehef In these cases the distention frequently 
persists until extius occius The time to treat abdominal dis- 
tention IS when it first occurs It is a worrying and distressing 
symptom, and, if possible, should never be allowed to persist 
and reach a marked grade. 

It IS impossible here to speak of the treatment of the comphca- 
tions which may arise during the course of pneumoma One of the 
chief duties of the physioon should be to keep a sharp lookout for 
the onset of other focal infecbons, such as empjema, obbs 
media, etc. Much has been written concemmg the danger of 
collapse at the time of crisis, and of the frequent occurrence of 
exbeme prosbation at this time, not infrequently ending m 
death. In my espenence such a phenomenon is rare. I have seen 
few pabents who caused alarm at the time a real crisis was taking 
place I have seen certain pabents die very shortly followiiig 
what was thought to be a true cruas It is probable, however, that 
the so-called crisis in these cases was merely an antemortem fall 
of temperature, such as occurs m other severe infccbous diseases 

I have now discussed in a very brief way the non specific 
treatment of cases of pneumonia While m the cases due to 
pneumococci of Tjpes If, HI, and IV we are absolutelj powerless, 
so for as oflfectmg the imcro-organisms themselves is concerned 
and must rely merely on attempts to meet anj physiologic 
accidents which may arise during the course of the infeebon, m 
the Type I cases we are possessed of a weapon which attacks 
directly the infeebng organism and has no effect, ccrtainlj no 
benefiaal effect, upon the physiologic processes of the pabent 
It IS remarkable what a feeling of sabsfactlon it gi\cs one to be 
possessed of a weapon with which one can attack directly such an 
insidious and powerful antagonist ns the pneumococcus As 
previously stated, the serum beatment of Tjpe I cases should 
be undertaken at the earhest possible moment m the course of 
the disease, and the serum should be administered intrasenously 
The size of the dosage has been am\ed at somewhat empincalh 
We behes'e that 90 to 100 c.c. of the serum, preferably diluted m 
salt solution, should be giien and that this should be repeated 
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every eight hours unti] a definite effect has been obtained The 
exact mode of action of antipneumococac serum m the pafient 
with pneumoma is unknown, though studies of its action, both 
expenmentally m animals and m the test-tube, have shown that 
it possesses certam properties upon which its power may depend 
It has no bacteriolytic power or power to kiU pneumococa 
directly It has no demonstrable antitoxic power, though this 
may be because the toxin itself has not yet been isolated, but it 
has marked agglutinatmg power and it has the power of rendering 
virulent pneumococa susceptible to phagocytosis It would 
lead us too far to attempt to discuss all the theones wbch have 
been advanced to account for its mode of action. It is suffiaent 
to say here merely that it is antibactenal, meamng by this that 
the contmued growdh of the micro-orgamsms m the body is in 
some way prevented Unless an extremely high grade of septi- 
cemia IS present, usually one dose of the serum is suffiaent to 
render the blood-stream free of orgamsms In most cases the 
progress of the lesion m the lung is very qmckly stopped. In 
our experience these two phenomena compnse the most senous 
features of the disease, the result usually dependmg upon the 
degree of mvasion of the blood and the progressive character of 
the local lesion In most cases, moreover, an early amehoration 
of the symptoms of the disease follows the administration of the 
immune serum This has frequently been stnkmg, and made 
evident not only by the patient's statement of his subjective 
sensations, but has been easily recognized by the improved 
mental condition, the slovnng of the heart rate, and improvement 
m respiration In certam cases foUowmg the administration of 
the serum there occurs an immediate sharp reaction which we 
have spoken of as a thermal reaction In such a case, following 
withm an hour of the administration of the serum, the temper- 
ature nses, sometimes several degrees The patient may have 
a s hakin g rhill FoUowmg this the temperature rapidly falls, 
often to normal, profuse sweatmg occurs, and it is with this fall 
of temperature that the patient's condition shows marked signs 
of improvement. The signs are those of crisis In certain 
instances the temperature remains low and improvement is 
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contmued, and in a short tune the paUent is well In other 
patients, however, the improvement only lasts a few to twenty 
four hours, when the temperature agam begins to nse. Such 
patients should receive treatment agam immediately upon the 
appearance of mcreased temperature. For this reason patients 
showing this so-called thermal reaction should be very carefully 
watched, the temperature should be taken at least every two 
hours following the mjecbon of the serum, and, as previously 
stated, treatment should be repeated whenever there is the least 
mdication of return of the ganptoms 

In other cases no such thermal reactions occur The tempera 
ture, however, following the administration of serum becomes 
lower, the general condition improves, and usually m such cases 
following the second or third dose of serum the temperature 
reaches normal and the patient Is well, the course m such a case 
having been that of recovery by lysis. 

We have not beheved that the thermal reaction m itself is 
of benefit to the patient, and have endeavored, if possible, to 
avoid such reactions by takmg great care that the serum is given 
slowly, at bod> temperature, and that the serum is perfectly 
clear and contains no sediment It has not been possible, how- 
ever, to avoid such reactions completclj , even though the greatest 
precautions ore taken Reactions, however, m our cxpenence 
have not been of any senous import They arc probably in 
dependent of the antibody content of the scrum but, ns is known, 
may occur upon the injection of any foreign protem substances 
mto the orculatioii. 

Certnm observers who have treated pneumonia patients with 
mimune serum have laid much stress upon the occurrence of so- 
called scrum reactions or scrum disease Serum disease m its 
typical form consbts of a group of symptoms, namely, fever, 
skm rashes glandular enlargement, joint pains, and edema of the 
skm, occurring seven to fourteen days following the ndmmistra 
lion of the scrum Such typical scrum disease, howeinr is not 
the rule Usually these symptoms may appear isolated or m 
groups occurring any time from within a few hours to a month 
following the adrmnistration of the scrum They may disap- 
pear, only to agam recur, and the whole course of the qmptom 
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complex may be quite irregular and bizarre Certain of the 
features, espeaally urbcana and itching, may be distressing to 
the patient The occurrence of fever and other symptoms may 
cause the physiaan anxiety as to the etiology, but, except for 
this, serum disease is of httle sigmficance It practically never 
has a fatal outcome, and so far as we know all the disturbances 
are recovered from, even the evidence of disturbed kidney func- 
tion, which occurs m about 10 per cent of the cases, disappears 
and no trace of the disturbance remains It seems a mistake, 
therefore, to lay undue stress on the possible occurrence of this 
comphcation, provided the admimstration of the serum is of 
value That it is of value m cases of pneumoma due to Type I 
mfecUon is made evident by the facts that we have previously 
mcnboned, namely, that the sepPcemia is caused to disappear, 
the progression of the lesion of the lung is stopped, but, above 
all, by the fact that in our expenence the mortahty in this type 
of infection by the use of this method of treatment has been 
markedly reduced Whereas before treatment of this type of 
pneiunoma by serum was imdertaken 25 per cent or more of our 
cases died, in the last 108 cases treated with serum m the Hospital 
of the Rockefeller Institute there have been but 8 deaths If 
the statistics conUnue as satisfactory m cases of pneumonia 
treated in the future, it is evident that by this method 8 or 9 
out of every 100 cases of pneumoma that would otherwise die 
can be saved This is a result worth working for and worth 
going to a good deal of trouble to bnng about 

The apphcation of this method requires considerable effort 
and attention to details, and is comphcated, judged by the stand- 
ards of drug therapy At the present time, however, it represents 
the only satisfactory method of specific therapy m this disease 
An ideal therapy would undoubtedly consist in the use of a drug 
administered by mouth, havmg specific bactenadal action upon 
pneumococa m the body The discovery of a qmmn derivative, 
ethylhydrocuprem, offered promise of bemg such a drug, since it 
has a speafic bactenadal action upon pneumococa m the test- 
tube and can be given to patients m suffiaent doses to endow the 
blood with speafic bactenadal properties However, the si 2 £ of 
the dosage required to bnng about this reaction is very close to the 
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toxic dose, and even with the greatest care in the administration 
of the drug certam patients suffer from the toxic effects of the 
drug, espeaally upon the eyes Moreover, the action of the drug 
upon pneumococa is not instantaneous, and, with the concentra 
bon of the drug which can be obtained with safety m the blood 
of the hving patient, the time required for hactenadal action is 
considerable, so that m certam instances, although the blood 
removed from the body and placed in the test tube has a direct 
bactenadal action upon pneumococa, nevertheless pneumococa 
may be growing m the same blood withm the body For these 
and other probable reasons the actual clinical results from the 
use of this drug have been very disappomtmg Over 75 cases 
have now been beated and most carefully studied, and the evi- 
dence which we have obtained docs not justify recommending the 
use of this drug m a routine manner m the treatment of lobar 
pneumoma. An mdicahou, however, has been given of a pos- 
able future ideal method of bcatmcnt, and sufl5aentl> good 
experimental results have been obtamed to indicate that an 
analogous form of beatment is not an imposabihtj 

To state bnefly our posibon at present in the treatment of 
acute lobar pneumoma, we behevc that first, all cases suffering 
from pneumoma due to pneumococa of Type I should be acbvely 
and thoroughly bested with the homologous immune horse- 
scrum, second, all cases of pneumoma should receive careful 
nursmg and intelhgent watchfulness on the part of the physidan 
The toxic effects of the mfeebon upon the heart and arculatorj 
system can be best met by the Judiaous and prompt use of 
digitalis The use of other drugs so-called cardiac and rcspira 
tory sbmulants, is of doubtful value. The use of morphm m 
pabents mth restlessness and the use of alcohol m alcohohe 
subjects IS of value. Hjdrothcmpj and so-called aErotherapy 
should be used vrith moderabon and with desaebon The 
object of both is to consen-e the pabent s energies and to make 
him more comfortable, but upon the infeebon itself probablj 
nathcr method has much effect. Finallj a c possess at present 
no drug which has a specific acbon upon this sc\ ere and important 
infecbous disease 
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THE CUmCAL PHAfiMACOLOGY OF DIGITALIS 

The Action of Digitalis Discussed In the Light of Experi- 
mental Data and of Clinical Observation as it Affects the Rate 
of the Ventricles, the Blood-vessels, and the Kidneys. Atten- 
tion is also Called to its Effect on Dyspnea, Cardiac Pam, and 
Indlgesfaon in Heart Disease A Hote Is Added on the Action 
of Digitalis m Pneumonia. 

During the past few years, as Hewlett has reccntl) pomtcd 
out, there has developed an mcrcasmg apprcaation of the fact 
that the data ascertamed m laboratories dcioled to academic 
pharmacology ore not immediately available for use m chmcal 
procedure The mdications for the use of digitalis in chmcal 
medicine have been seriously confused on account of failure m the 
attempt made by many diniaans to harmonize pharmacologic 
results mth erpenence in patients. The difficulty is natural 
when one considers the factors which have pronded the ground 
for confurion. In the first place there is the question of speacs, 
and second, the question of dosage. As among speacs, there is a 
inde difference in tolerance, so that the lethal dose for one may 
be many times that m another, and ei’cn m the same speaes the 
innation in the lethal doses from one ammal to another is subject 
to large fluctuation But m preparmg eipcnmcntal data for 
chmcal use there arc other difficulties as well A very important 
one concerns the entenon to be looked for is it brought about by 
a small dose corresponding to therapeutic limits a larger one 
to brmg out tone effects, or is it so large as to result m death? 

5«J 
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So far as digitalis is concerned, expenments have shoivn ap- 
parently a -wide variety of results, ■with doses possibly in thera- 
peutic hrmts, depending on Ihe tissue, heart muscle, or smooth 
arterial muscle studied And among the artenes themselves 
differences vnth the same dose are reported to exist m the be- 
havior of renal and mtestinal vessels FmaUy, for the purposes 
of standardization of the drug itself, it is always the lethal dose 
■which IS taken as the cntenon of comparison There can be no 
just cntidsm of this practice, so that it is understood that 
although different lots of the drug may be so compared, the dose 
obtamed has no necessary relation to therapeutics 

These considerations suffice to show the importance of another 
method for studymg drugs, and espeaally for studymg digitalis 
In expenments many of its effects have been descnbed, but the 
puiposes in chmcal mediane for which it is prescnbed are limited 
to a few of these effects Practically these can now be studied 
in the human patient ■with as much faohty and as great a degree 
of accuracy a§ until now m the experimental ammaL The study 
can be earned on not only without prejudice to the patient, but 
to his distinct advantage. Most important of these are its 
effects on the heart, second, its effect on the blood-vessels, third, 
its effect on the kidneys Clearly, m heart disease or m circu- 
latory distress, there are symptoms of which complamt is made 
based on the derangement of other functions besides those due 
to the organs mentioned, such as refer to breathmg, to thoraac 
pain, and to digestion Important as they are, their functional 
relations are difficult to define and offer unrehable entena for 
judging of the drug’s action We shall, however, return to their 
consideration 

With mcreasmg knowledge of the functions of the heart, the 
varieties of derangements which are recognized have mcreased 
m number, so that it is no longer possible to speak of heart 
disease as a umt, even if the vaneties of -val-vular disease are 
excluded The heart m dl health, for instance, may ■vary as to 
its mechanism (see table on p 565), m itself a fimdamental con- 
sideration Next the heart is obhged to act in the presence of 
a variety of conditions of the penpheral circulation Fmaliy, 
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the kidneys’ function play an important rflle m defimng the 
condition of a patient 


A. K^jrthia. (Site) 
Snus rhy thm 


Auricular fibrUIatloii 


B. Premc. 



C. FAftm. 

I Without edema, 1 
With edema, 2 
Without edema 3 
With eAfwp 4 
Without edema, 5 
With edema, 6 
Without edema, 7 
With edema, 8 


If these three factors — rhythm, pressure, -and edema — are con 
sidered, at least eight groups of cases result for each of 
which it may be necessary to study separately the effect of giiing 
digitalis. 

So far as concerns the action on the heart it is often desirable 
to obtain other effects besides one on the rate of the ventndes 
For even if the ventricular rate is slow, as it is m heart block, 
even when it is not inor dina tely slow, the cnrculation may be 
obviously f allin g We may then give digitalis m the hope not 
of dowmg the rote further, but of improving the contractile 
power of the muscle so that by a greater degree of shortemng more 
blood can be eitpelled into, and more effectively propelled througb, 
the penphery In experiments it has been possible to show that 
heart muscle under the influence of digitalis shortens, we are, 
therefore, on sure ground so far as that fact IS concerned Whether 
It does so m the doses we give to patients is not quite known It 
IS inferred to occur because the impression exists that improve- 
ment m general well bemg is admitted by patients, but for cs- 
tabbshmg the pomt there is no objective method But that there 
is a muscular effect we know, even though v«e do not know that 
the effect is one of mcrcased shortemng The evidence for the 
muscular effect referred to is found in the elctrocardiogram, 
and consists in an altcrabon m the ventricular representabve or 
complex. An upward T-i\a\c becomes mverted, an mverted 
T-wave changes to an upward one. It is now generally agreed 
that this change has a muscular rather than another cause, for 
we associate the dectrocardiogram mainly and especially under 
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these circumstances with muscular action An improvement m 
arculation apart from an effect on rate is looked for now, we 
think justly, both because of carefully ascertained subjective 
symptoms and also because of the electric change just described 
So far as is known now, there is no reason to doubt that digitalis 
always affects heart muscle When the effect fails to be ap- 
parent, one of two reasons may possibly be assigned First, ui 
health or where a mavimum circulation already exists, under such 
circumstances an alteration m the patient's well bemg is not to 
be detected But even m him the electnc change is found 
Second, at the other extreme of tlie scale, where heart muscle 
has become so far lengthened or stretched that shortening or 
improved contraction to an extent to be useful mo longer can take 
place, even here the electnc phenomenon takes place This, 
then, is the evidence for muscular action 

One of the commonly accepted results of digitalis action con- 
cerns the reduction of ventncular rate A distmcbon must be 
made here between ventncular rate when the auncles are be- 
havmg normally and when they are fibnllatmg So far as con- 
cerns the effect when the auncles are fibnllatmg there is no dis- 
cussion, their impulses can be blocked, with a consequent fall in 
ventncular rate This result can regularly be obtamed and the 
rate reduced to almost any desned level, dependmg on the size 
of the dose On occasion, symptoms referable to the stomach 
unfortunately arise, but these are usually not sufiiaently im- 
portant to mterfere with the success of treatment But the 
effect of digitahs on the rate of the ventncles when they beat m 
sequence with normally contracting auncles is another matter 
A rule imder these curcumstances is difficult to formulate. But 
one may say that m adults when the rate of the auncles is within 
normal limits and there is no edema that no reduction in rate 
takes place unless auncular impulses are blocked, in this event 
there is no true reduction m rate But when the auncular rate 
fluctuates sharply, or when edema is present, or when the rate 
IS elevated m assoaation with the presence of edema, giving 
digitalis often is followed by slownng The matter may be put 
bnefly by saymg that m health, when the arculation is normal, 
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no reduction of rate follows the giving of digitalis, in disease, in 
the conditions mentioned, it may be expected 

The effect of digitalis on the peripheral circulation, measured 
m terms of blood pressure, is a subject m debate. In experiment, 
large doses are known to ele\ ate pressure But m normal persons 
and m heart disease when the level of pressure is withm normal 
Imiits, a change of pressure level probably does not take place. 
There are types of cases, however, m which pressure falls, and 
there are notably two of these. The first concerns cases m which 
there is no edema, but an elevation of pressure to a level as high 
as 200 m m Hg With improvement m the general circulation, 
whether this occurs as the results of enfomng rest m bed or of 
givmg digitalis, the level of pressure often falls even as much as 
30 mm. or more. Frequently the pressure m cases of this type, 
even though it falls for a time, returns to its former level, whether 
or not the treatment contmucs The second type concerns 
cases with high pressure and edema Givmg digitalis is ac 
compamed almost regularly by a fall in pressure when the edema 
disappears. The level usually stays low if the patient is not 
suffenng from chrome vascular hyTiertension If he is so afflicted, 
the pressure after havmg fallen tends again to nse and to reach 
Its mitial level, whether or not the treatment contmues In 
these statements relabng to the subsequent behavior of pressure 
after digitalis therapy it is understood that other methods of 
treatment may bring about a fall of pressure. 

Wffien blood pressure is high current teaching has warned 
against the administration of digitalis. If there is associated with 
high blood pressure a degree of heart failure mamfested cither ns 
edema or as a more vague group of symptoms one docs not hcsi 
tate to prescribe digitalis Indeed, as has just been shown, a fall 
rather than a nse of pressure must be antiapatcd How often digi- 
talis actuallj raises the lev cl of pressure already high and brmgs 
about cerebral apoplexy m consequence is scarcely known with 
accuracy One may doubt the frequency of such an occurrence, 
and m the absence of suffiacntly preasc knowledge not be deter 
red on this account from its administration The cipenmental 
basis on which this fear is founded is not yet suffiacntly con 
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vincmg, nor does cliiucal expenence, where exact knowledge is 
available, indicate that this acadent is probable 

The effect of digitalis on the 'kidneys, that is to say, its effect 
as a diuretic, is reputed to be important A decision as to whether 
digitalis actually has this effect is difficult The flow of unne 
has in experiment in normal animals been shown to mcrease. 
But an increase m the outflow of unne probably does not occur 
in the normal human bemg or m one m whom there is no edema 
It need scarcely be said, m judgmg of the presence of edema, 
that a shght degree of edema readily escapes examinations even 
more than cursonly detailed On the contrary, should digitalis 
administration be urged to the point of gastnc discomfort where 
the intake of water is diimmshed, a dimimshed unnary outflow 
dependent on the diminished mtake results The effect of givmg 
digitahs when edema is present is qmte different Espeaally 
m cases which are not long standmg the admimstration of the 
drug is followed promptly by the excretion of large quantities of 
unne And usually on each occasion when the edema reaccumu- 
lates the result of givmg digitahs is equally fortunate. Oc- 
casionally other drugs, such as diuretin and theocm, are more 
effective An accurate account of the dmical pharmacology of 
these must be found elsewhere Occasionally also m cases m 
which it has usually been effective digitalis fails for a time to act 
We are m the habit, whether justiflably is still not suffiaently 
determined, of ascnbmg failure at such times to alleged renal 
fatigue At all events, although digitahs fails on one occasion, 
on another, removed a penod of time, it may and usually does 
succeed Whether the mcreased output of unne depends on a 
specific renal action of digitalis, and if so, whether its action is on 
renal epithehum or vascular tissue, may so far as exact chmcal 
observation is concerned be a subject stiU open to mvestigation. 

A decision mvolves a precise estimate of how far the action of 
digitalis on heart muscle, and the consequent improvement m the 
rate of flow of the orculatmg blood, is responsible for the general 
result. That the effect may depend on the action of digitalis 
on heart muscle alone is shown m a study of those cases m whch 
general edema, associated with orthopnea, disappears without 
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any alterabon m the rate of the heart, the rate being maintained 
at a constant low level (60 to 70) throughout both the edematous 
and the edema free states. 

It IS clear that m any category (5 to 8 m table on p 565) 
m which the auncles fibrillate, whether the pressure he high or 
edema present, digitalis or a member of its group must be 
given. No other drug is a substitute for it 

The symptoms referable to breathing, to position, to thoraac 
and referred pam, and to digestion are more difficult to deal 
with. They are practically withdrawn from exact objectiie 
description or measurement Where these symptoms depend 
upon a failure of heart muscle and where heart muscle is still 
m condition to be affected by digitalis, a general improvement 
m the circulation dependmg on the muscular action of digitalis is 
accompamed by the disappearance of these disabihties. A strik 
mg instance relates to the dumnution m the disabihty due to 
the position m lymg, when this 13 the only substantial symptom 
of which comphunt is made A most difficult symptom to 
appraise relates to pain Where this is due to exertion, espe- 
aally exerbon immediately associated with the onset of pain, 
success m its rehef is usually assoaated with the treatment of 
the heart muscle That pom which is mdependent of exertion 
and to which alone the term “angma pectons” should be apphed 
13 not discussed in this conneebon 

A problem of mtcrest is attached to the quesbon of the action 
of digitalis m acute infecbous diseases, and cspeaally in those 
stages where sbmulabon of the orculabon is apparcntljr desirable. 
It IS important to pomt out that the time has passed when infec- 
bous diseases may be grouped together and considered ns one. 
In immumty, striking and fundamental differences have already 
been shown to exist among them In the pathologj of heart 
muscle differences no less striking may be shown to exist, espcaallj 
durmg the initial and carl} stages of the diseases. It 13 suffiaent 
to name the focal necroses of typhoid fc\ er the earl} gumma or 
gummatous infiltrabon in S}phili3, the rmharj nodules in rheu 
mabsm, to menbon onlj a few of the better known speafic lesions 
Nor may we speak of the acbon of digital i s as common to them 
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all Until now an exact study of the action of digitahs has been 
made only m pneumonia In this disease no constant specific 
pathology "is known But pneumoma, that is to say, lobar 
pneumoma has been espeaally smgled out for controversy so 
far as the action of digitahs is concerned Many, and among 
them the best chmaans, have failed to observe the efficacy of 
digitalis action, others no less eminent have asserted its benc- 
fiaal action The controversy made no progress in the absence 
of exact critena 

At the Hospital of the Rockefeller Institute we have accord- 
mgly studied the action of digitahs m pneumoma primarily 
with the view of determining whether it was active here as m the 
absence of fever, second, whether, if it were acbve, its effect is 
beneficial Electrocardiograms were made frequently, daily or 
oftener when possible The catena employed were three, fiirst, 
the change in the form of the T-wave already noticed, second, the 
lengthening of the aunculoventncular mterval, a well-knomi 
and constant result of digitahs administration, third, a reduction 
in ventncular rate when the auncles fibnllate or flutter It may 
be said at once that, as in the non-febnle, digitalis does not alter 
the sinus rate of the heart We found, bnefly, that digitalis acted 
in pneumoma, for it altered the sign of the T-wave and lengthened 
the duration of the aunculoventncular mtenml, occurrences which 
did not take place m patients not recemng digitalis, and it 
reduced the rate of the ventncles while the auncles were m a 
state either of fibrillation or of flutter These effects were all 
noticed dunng the presence of fever Based on the catena 
used, then, the conclusion is justified that digitalis acts in the 
febrde penod of pneumoma A benefiaal action, we think, is 
shown m the action of digitalis m the cases m which the auncles 
flutter or fibnllate This irregulanty occurred in 12 of 123 
(9 7 per cent ) accurately studied cases When it occurs the 
symptoms of collapse usually supervene, the condition of the 
patient is grave and the outcome of the disease doubtful The 
ventncular rate frequently rises abruptly from the usual level 
of 90-110 to 160-190 The higher rate is by no means uncom- 
mon Should the irregulanty and the high rate persist and re- 
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mam untreated, a fatal outcome must usually be expected 
These cases can be and often are saved by the timelj reduction 
of ventncular rate brought about by giving digitalis The 
reduction m rate may be remarkable In one patient m whom 
the ventncular rate was 184, it was reduced to 84 by the action 
of this drug This rate was actually lower tbnn that which 
prevailed when the normal sinus rate was restored (130) Rate, 
consequently, can actually and bcnefiaaUy be controlled when 
fibrillation of the aunclcs is present Fibnllation need not, 
therefore, be an occurrence associated with danger to the patient 
One may, mdeed m view of the facts related, regard its onset 
as in a sense useful m controlhng the patient’s circulation If 
digitalis did not act m pneumonia most of the patients subject 
to this disorder would probably succumb 

On account of the frequency with which fibrillation or flutter 
of the auricles occurs, we have introduced m the hospital of the 
Ihsbtute the routine administrjition of digitalis m pneumonia 

Days of dwenv 012 3 4 56789 

If tccD early US gm 03 03 03 

If 5«n late 10 03 03 

If seen early we give by mouth o s gram on the first and agam 
on the second day We give it again on the fifth and surth daj-s 
We give no more unless an mdication arises. The patient is 
considered digitalized if fibrillation or flutter deiclops, we do 
not expect this rate to rise, but instead either to remain constant 
or to fall If the patient is seen later on the third or fourth 
day, we give 1 gram m the first twenty four hours, then w ait a 
day, and on the two subsequent ones gi\ e o 5 gram on each 
Then, as in the first case, wc gi\e no more unless an indication 
arises. Should fibrillation or flutter set in, and should the rate 
unexpectedly nsc we contmuc to give digitahs until the desired 
fall in rate occurs for the danger from digitalis mtoxication is 
less than from the arculatory disturbance Large doses (up 
to 3 and 5 grams) may be necessary for exact study has shown 
that susccptibihty ennes among mdinduals in a range on occa 
Sion as 1 5 
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No recommendations are made here on the question of the 
admmistration of digifahs preparations mtramuscuiarly or 
mtravenously Exact knowledge on its action is wantmg The 
wammg is, however, gravely expressed that digitalis should 
under no circumstances be given to a patient who has previously 
been grven digitalis m any form or by any route The failure 
to obey the wammg has on many occasions been followed by 
disastrous results to the patient 
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SOME GENERAL CONSIDERATIONS CONCERNING 
AFFECTIONS OF THE VALVES OF THE HEART* 

Bepoee discussing tKe subject of the symptomatology of 
cases of subacute streptococcus endocarditis (scxaDed “chrome 
malignant endocarditfs") it will be necessary to impress upon you 
the important distmction that must be made between cases 
of valvular defect alone and cases of endocarditis occurrmg with 
or without a previous i-alvular disease The lack of sharp dif- 
ferentiation of these two conditions and the use, particularly 
the loose use, of the term "chronic endocarditis” has led to much 
confusion and to many inaccuraaes m diagnosis 

A valvular defect is a quiescent lesion the result of a previous 
diseased process of the valve The causes of such valvular 
defect are as follows 

I Rheumatic endocarditis. 

EL Syphihtic endocarditis. 

HL Atherosclerosis 
rV Congenital defects 
V Traumatic lesions 

VL A previous bacterial infection, with recovery 
There is so much confusion at the present time concemmg 
what our conception of rheumatic fever or rheumatism should be 
that I beheve it important to give you what I concciv e to be 
the proper delimitation of that term today Rheumatism is 
characterized by pam, swelling, and redness of the jomts, ac- 
companied by fever There is a tendency for the infection to 

* RoMrfci nude u an Introduction ton icries of deiooaitratlonj of cajaot sub- 
tente itieptococoa endoranDUi in the wnidi of lloont Sinai Ifoepiul, Near Vort 
aiy 
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jump from one jomt to another, and suppuration does not occur 
(except perhaps rarely, due to a secondary infection) The 
disease is apt to occur in assoaation with or to be preceded or 
followed by chorea, tonsilhtis, endocarditis, pericarditis, and 
cutaneous lesions 

The endocarditis is of a special type, as I shall later explain 
to you It and the pencarditis are usually assoaated with the 
presence of peculiar foa m the heart muscle which are submihary 
in size and which are called “rheumatic nodules ” These are 
to be carefully distmguished from the subcutaneous nodes that 
occur m rheumatism, notwithstandmg the opmion of Chian 
that the lesions are the same in both These lesions were first 
descnbed by Aschoff, and are usually called “Aschoff bodies,” 
or, more correctly, accordmg to Aschoff himself, “the Aschoff- 
Geipel bodies ” It has been claimed that these bodies have been 
seen m the voluntary muscles (Huzella) and the fronto-ocapital 
fasaa (Tdp) These focalized lesions are found m the endo- 
cardium, m the interstitial tissue of the myocardium, but most 
often near the small atid medium-sized blood-vessels, to the 
adventitia of which they have close relationship Accordmg to 
Aschoff, they are denved from connective tissue In subacute 
streptococcus endocarditis there are also focahzed lesions found 
m the heart, but these are different m location dnd entirely dif- 
ferent in structure from the Aschoff bodies (the so-called Bracht- 
Wachter lesions) 

The Aschoff bodies are not present in all cases of verrucous 
endocarditis following typical rheumatic fever The absence 
IS, however, exceptional, bemg noted only twice m the cases that 
we have studied Only recent Aschoff bodies should be con- 
sidered m attempting to establish the diagnosis of a recent rheu- 
matic infection True Aschoff bodies have hitherto not been 
produced experimentally, nor has the tj^ical verrucous endo- 
carditis of rheumatic fever The Bracht-Wachter lesions have 
been duphcated by a number of mvestigators by mjectmg coca 
cultured from the blood or the vegetations of cases of subacute 
streptococcus endocarditis Bacteria cannot be demonstrated 
m Aschoff bodies 
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Notwithstanding the large amount ot work that has been done 
in recent years m an attempt to find the ehologic agent m rheu 
mabc fever, I am not convinced that the cause of the disease 
has been found As you know, strcptococa have been found by a 
number of mvestigators in the blood apd less commonly m the 
joints and endocardial lesions These streptococa vary con 
siderably, most are anhemolytic Yon will find an accurate de- 
scription of them and the details of the differences between them 
m an admirable paper on streptococa and pneumococci just 
published by Dr Aschner m the Journal of Infectious Diseases. 

We were enabled to study some of the coca cultured by a 
number of mvestigators from cases of arthntis classed by them 
as rheumabc fever They aH showed suggesti-re vanations from 
the anhemoljdic streptococa isolated by us from cases of sub- 
acute streptococcus endocarditis For con\ emence of comparative 
description I have been m the habit of grouping the anhemolytic 
streptococa isolated from cases of subacute streptococcus 
endocarditis as “endocarditis coca ” and those isolated b> various 
observers from arthntia cases as "arthntic coca.” 

These are differences m morphology and m the presence of 
capsules and their persistence Of greater mtcrest, and this 
also holds true of a hemolytic streptococcus that was sent to us 
by Dr Rosenow, and which was isolated by him from a case of 
supposed rheumatism, is the difference m the amount of prcapita- 
tion produced by these coca when grown on media contammg 
glucose and serum Man) years ago I pomted out that all 
streptococa throw down a heary preapitate in flmd media 
contaimng glucose and serum and in sohd media cause a remark- 
able diffuse whitcmng of the medium This action is due to 
aad production The degree of whitemng produced b) the 
arthntic coca is so much more marked than that produced by 
the endocarditis coca that one can wath ease differentiate the 
tubes in which the) arc moculated from those that were inoculated 
with the endocarditis coca 

The cases in which streptococa have been found in the blood 
in cases of supposed rheumatic fever can for purposes of critical 
study be divided into three groups 
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1 Cases with a definite primary focus other than the tonsils 
(and with this are grouped the adenoid tissue m the nasophaiynx 
or base of the tongue) Such cases should not be classed as 
rheumatic fever The chmcal conception of rheumatic fever is 
that of a disease havmg no primary focus other than that m the 
adenoid tissue of the throat It is even possible that the throat 
lesions in rheumatic fever may not represent the portal of entry, 
but may be the first (or at times the only) chmcal manifestahon 
of the rheumatic virus 

Cases m this first group should not be called rheumatism, 
but should be descnbed as streptococcus arthntis, or anhemolytic 
streptococcus arthntis Such cases are no more to be classed as 
rheumatism than are cases of arthnbs secondary to an otibc or 
other focus set up by hemol 3 rtic streptococa The latter cases 
have always been called “streptococcus arthntis” It is not 
superfluous to emphasize this pomt — the numerous errors m the 
hterature of the last years make it essential 

2 Cases without a pnmary focus other than tonsillar, with- 
out evidence of endocarditis or pencarditis Some of these 
cases, I beheve, are mstances of general streptococcus arthntis 
of tonsillar ongm, and some are instances of true rheumatic fever 
The first type should again be called “anhemolytic streptococcus 
arthntis,” and the second type, “rheumatic fever ” The signifi- 
cance of the streptococa found m the second type is the same as 
m Group 3 

3 Cases which must be considered as true rheumatic fever 
The most important study m this group is that made by Swift 
and Kinsella They found streptococa m the blood of 8 out of 
52 cases of rheumatic fever Even if one were unwrlhng to group 
all the cases with positive findmgs as rheumatic fever, the per- 
centage of positive results is very small Furthermore, the 
bacteriemia when present was fleetmg The mam fact is that 
in them matenal were instances of arthntic disease in which 
endocarditis or endocarditis and pencarditis developed, and m 
which, at autopsy, lesions charactenshc of rheumatic fever were 
foimd 

The authors themselves regard the streptococa as secondary 
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Invaders. The complement fixation tests all proved negative 
even when the serum was tested agamst the homologous organism. 
In cases of subacute streptococcus endocarditis the complement 
fixation test is practically always strongly positive when tested 
agamst the homologous organism. Furthermore, m the latter 
disease the cultures of the blood are nearly always positive 
If a streptococcus were the cause of rheumatic fever, why should 
an orga nism so easily grown m the cases m which it is found not 
be more frequently capable of isolation? 

If the evidence at our disposal at the present time is msuf 
fioent to convmce us that the streptococa found m cases that we 
arc willing to accept as instances of rheumatic fever are the cause 
of the disease, how are we to regard the organisms found m such 
cases? They may represent unimportant secondarj mvaders, 
or they may at least at times be significant of a mixed infection 
What I mean to convey is that m some cases we may be deahng 
with rheumatic fever with or without rheumatic endocartitis, 
and with subacute streptococcus endocarditis. I am led to 
beheve that such a condition may exist because I have seen at 
least one mstance of such mixed infection of the valves of the 
heart I shall describe this observation later today 

For purposes of study of the etiology of rheumatic fever it is 
important that future students depend mauily upon the results 
of mvestigations before and after death of cases of rheumatic 
fever m which verrucous endocarditis, or pencarditis, develops, 
and in which recent Aschoff bodies axe found m the heart muscles. 
The mvestigator can then be sure that he is studying cases that 
cannot be mterpreted otherwise than bemg cases of rheumatic 
fever It is important to exclude cases with lesions on the valves 
due to such a mixed infection as I have mentioned to you I 
have studied a number of such cases with entirely negative 
results as regards the presence of streptococa 

Rheumatic infection is the most common cause of valvular 
defects, the end results bang the stenoses and insuffiaendes 
with which you arc familiar I shall later demonstrate to you 
some of the mtcrmediate stages between the recent endocarditis 
and the final stenoses or insuffiacncj You will be surprised 
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to see how frequently the tncuspid valve shows an organic 
msufl&aency or a stenosis of rheumatic ongm The lesion of the 
tncuspid valve often mvolves only part of its circumference, 
and that is why many cases of orgarac disease of the valve are 
overlooked 

Sj'phihs, as you know, mvolves the aortic valve with greatest 
frequency How often it mvolves the mitral valve we do not 
defimtely know The mural endocardium is occasionally af- 
fected Syphilis IS a close second to rheumatic fever m the pro- 
duction of valvular defects 

Atherosclerosis, an essentially degenerative lesion, causes 
msuffiaencics and obstructions of the aortic valve The mitral 
valve is much less frequently mvolved, the process often begin- 
nmg m or near the aunculoventncular rmg rather than at the 
free margm of the flaps Obstructions and insuffiaenaes may 
be produced 

The defects produced by congeratal disease I shall not discuss 
today I have seen one case of valvular defect due to trailma 
That was a case of healed rupture of an aortic flap m a man 
thirty-three years of age The mjury occurred m childhood 
The occurrence of a valvular defect resultmg after recovery from a 
bactenal infection of a previously healthy valve I shall discuss 
later 

The vaneties of endocarditis are 

1 Rheumatic 

2 Syphihtic . 

3 Bactenal 

4 Terminal (verrucous) 

5 Indeterminate 

The endocarditis produced by the virus of rheumatism is a 
typical one — always verrucous when fresh The lesions are 
small and firm and, under the nucroscope, are found to be covered 
by endothehum On section, bactena have rarely been demon- 
strable, and then m very small numbers, the only organisms found 
m the sections or m culture (the latter more infrequently) were 
streptococci I have never found bactena m the lesions 

The infection occurs m acute, subacute, and recurrent form 
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If recurrences are dose together, one could speak of a chronic 
rheumatic endocarditis In the first attack the virus general]} 
infects a healthy valve, m this way dillermg sharply from the 
mfecting agent in subacute streptococcus endocarditis, which, 
in nearly every mstance, mvolves a valve already the seat of a 
valvular defect 

The rheumatic virus attacks most often the mitral and aortic 
valves, and less commonly the tncuspid valve I have just told 
you that orgamc disease of the tncuspid valve is far from uncom 
mon. Practically all such cases are rheumatic m ongm 

As regards syphilis, we know chmcally practically only the 
end results. It is very probable that it will be found that the 
disease can occur m acute, subacute, or chromcally recurrent 
forms As far as we know, it usually attacks a previously 
healthy valve 

We now come to the cases of endocarditis that I group to- 
gether as bacteiak You may ask me why I do not mdude the 
rheumatic cases m the bacterial group The answer is that it 
has not been proved that the virus is bacterial If it should be 
demonstrated that it is the rheumatic cases would be mcluded 
m the bacterial group, and be charactenied by the name of the 
infectmg organism Until the cause of the disease is found, it is 
best that we characterize it by the cluneal appellation 

Among the bactenal endocarditides we hai'e, first, the cases 
of acute endocarditis (the previously so-called “acute raahgnant 
endocarditis") which is nearly always engralted upon a previously 
existing valvular defect This type of the disease is most com 
monly due to hemolytic streptococci, pneumococa staphylococa, 
the influenza bacillus, and the gonococcus A number of other 
organisms have been less commonly found m this disease, these 
arc mainly the merungococcus the hlicrococcus cndocarditidis 
rugatus, the Micrococcus flavus, spirilla acUnom}ccs, etc 
Rarely an anhemoI}-tic streptococcus mfcction maj run an acute 
course Smcc it has agam been found m recent }cars that 
Gram negatixx; organisms hke tbc Micrococcus endocarditidis 
rugatus of Weichrelbaum and the Micrococcus fla%Tis can be 
found in cases of endocarditis it is verj important that all Gram 
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negative coca found in the blood-current be studied very care- 
fully If there be present an acute urethntis or a cerebrospinal 
meningitis, it may be easy enough to come to a conclusion as 
to the character of the infecting organism, but if a Gram-negative 
coccus IS found in the blood and one of these two conditions is 
not present, it will not do to simply call the organism the gono- 
coccus, as has often been done m the past, and say that the case 
IS one of general gonococcus infection without determinable 
primary focus 

Nearly aU cases of acute bactenal endocarditis end fatally 
More recovenes have been descnbed when the gonococcus was 
the mvadmg agent than when any of the other organisms was 
found When a patient recovers from such an mfection he may 
be left with a valvular defect Dr E G Janeway published a 
remarkable case of gonococcus infection of the pulmonary valve 
with recovery, the man developmg a pulmonary msufBaency 

It is important to realize that we do not at the present time 
know how often or whether a patient can have an acute bactenal 
mfection of the valvular apparatus of the heart and go on to 
recovery without leavmg any evidence of cardiac damage. 
Postmortem expenence mdicates that if such a condition of 
affairs does occur, the frequency must be minimal compared to 
that which we know exists m cases of subacute streptococcus 
endocarditis 

The second group of cases due to the bactena, that can with 
more or less ease be cultivated by our present methods, runs a 
long course Its duration is measured by months, while that of 
the acute type is measured by weeks The usual duration is 
four months to two years or more The only cases that could 
at aU be termed “chrome” are the longest ones Most of the 
cases are more properly called "subacute ” 

Those of you who have read much on this disease will have 
noted the great vanety of names by which it has been designated 
It IS the old "chrome mahgnant endocarditis ” Some of the 
other names are chrome septic endocarditis, septic rheumatic 
endocarditis, chrome mfectious endocarditis, chrome ulcerative 
endocarditis, endocarditis lenta, etc. 
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Cases of subacute bactenal endocarditis are much more com- 
mon than cases of the acute form, but not nearly as frequent as 
rheumatic and syphihtic affections of the valves I have seen 
m the hospital and m consultation practice over 250 cases The 
condition is due to anhemolytic streptococci m over 95 per cent 
of the cases The majority of the remammg cases is due to the 
mfluenza bacillus Other organisms, particularly the gonococcus, 
can rarely cause a subacute clmical picture. 

It IS mterestmg to note that m these subacute cases there is 
not infrequently toward the end of the disease a secondary m- 
fection by pneumococa When this occurs it is usually due to 
an mtercurrcnt lobar pneumonia 

We have observed one case that is, from the standpomt of 
ebology and clinically, of great importance, namely, a mixed m- 
fection by the virus of rheumatism and an anhemolytic strepto- 
coccus. In the heart from this patient, m whose blood durmg 
life there had been isolated abundant colomes of anhemolytic 
streptococci, there was found a large vegetative lesion of one of the 
aorbc flaps which on section was found to be practically one mass 
of streptococci. On the mitral valve was found the fine beaded 
lesion characteristic of rheumabc infecbon In these vegetations 
there were no bacteria found ather m cnishmgs or on sccbon. 
The heart muscle contamed abundant Aschoff bodies 

Combinabons of subacute streptococcus mfecUons of the heart 
valve and other condibon are not rare. The combinabon with 
general miliary tuberculosis is a parbcularly strikmg one I 
have seen at least two such cases at jxistmortem exa min ation 
It 13 to be noted that anhemolybc sbeptococa may occur in the 
blood m cases in which neither an endocarditis nor an arthritis 
develop The finding of an anhemolybc streptococcus m the 
blood of a pabent docs not spell "endocarditis ” This holds 
true even if there is a mlvular defect presenb Howev cr, it must 
be admitted that under the latter condibon one could not 
climcally absolutely exclude an endocarditis I have seen a 
number of cases of valvular disease m which bacteremia of one 
land or another arise from a primary purulent focus, and in which 
no recent lesion was found on the valves of the heart or on the 
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mural endocardium Such cases I have usually designated “val- 
vular defect with mtercurrent bacteremia ” 

It IS a pecuhar fact that the primary focus m cases of acute 
bacterial endocarditis is usually a very active and often an 
extensive one, and may be found m any part of the body In 
cases of subacute streptococcus endocarditis it is almost the rule 
that no very active primary focus is evident. Generally such 
cases are to be ascribed to older or, most commonly, latent in- 
fections of the accessory smuses, or some structure m the mouth 
or nasophamyx (teeth, gums, tonsils) Some authors beheve 
that the mvasion may occur at times from the mtestinal tract 
where anhemolytic streptococa are normally present 

In both the acute and subacute vaneties the aortic and mitral 
valves are the most frequently mvolved The pulmonary and 
tncuspid valves are much less commonly affected In the sub- 
acute cases the mvolvement of the nght side of the heart is very 
rare The lesions in both the acute and subacute cases vary from 
small to very large vegetations, which are usually fnable In 
them are found enormous masses of bactena, m striking con- 
trast to the bacteria-free lesions m rheumatic endocarditis 
Ulceration of valves may occur m both forms, but is much less 
common m the subacute In the latter cases such ulceration 
occurs almost solely m the aortic valve Infection of the mural 
endocardium is much more common m the subacute cases, 
and when the nutral valve is mvolved there is often a character- 
istic, almost pathognomomc, pathologic picture produced by the 
pecuhar mvolvement of the wall of the left auricle and the chordfe 
tendmeae which are not infrequently ruptured Embohc aneu- 
rysms are more common m subacute cases 

I have told you of some of the differences from a bactenologic 
and pathologic standpomt between rheumatic and subacute 
streptococcus endocarditis A few of the clinical distmctions 
wdl mterest you I have never seen mbs or mdocychtis m the 
non-rheumatic type of disease Acute pencarditis is very rare 
m subacute streptococcus endocarditis and frequent m rheumatic 
endocarditis Erythematous cutaneous lesions (eiythema multi- 
forme) may occur m cases of subacute streptococcus endocarditis, 



aitections of the valves of the heart 583 

but erythema nodosum I have not noted ArthnUc swellings 
may occur, but it is rare to see a real, actively swollen, red jomL 
When acutely inflamed jomta or an acute pericarditis occurs, 
one must keep m mmd the possibihty of a mued infection with 
rheumatism That such a mixed infection can occur you now 
know 

A very Email number of undoubted cases of subacute str^> 
tococcus endocarditis m which the streptococa have been isolated 
from the blood have become bacteria free under observation and 
have been described as havmg re<xr\ercd. Unfortunately m 
the cases recorded m the hterature, no later reports have been 
given stating whether the patient had been agam exammed 
to detenmne whether or not the phenomena which I have de- 
scribed as occumng m cases that have become spontaneously 
bacteria free were found I have seen 3 cases in which the 
streptococa disappeared and complete recovery ensued One of 
these cases has been watched over a prolonged penod Thu 
case was studied by Dr I-ourla, of the Brooklyn Jewish Hospital, 
together with his assistants, Dr Blatteis and Dr Rosenthal, 
one of oUr former interns In this case there were five jjositive 
cultures, as many as 200 colonies of an anhemolytic streptococcus 
to the cubic centimeter of blood bang found in one of the cultures 
There were ten later negative cultures. The patient has been 
well for over three years and there arc no residua. I have been 
hopmg that Dr Louna or one of his assistants would publish 
this case m extenso It was a great privilege to see this case a 
number of times, and I am indebted to Dr Louna for this op- 
portunity and many others to sec remarkable cases 

As you ore probably aware, I have had the opportunity of 
pomUng out and provmg that many cases m which there must 
have been an mfection of one or more \'alv’es of the heart by an 
anhemolytic streptococcus (or an influenza bacillus), the patients 
have become spontaneously free from the infection before coming 
under our observation It seemed remarkable to find that people 
could come to us and present phenomena that had been put down 
as part of their vahniJar defect, and really be cases of streptococcus 
endocarditis in vhich the streptococa had spontaneously disap- 
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peared from the blood Nearly all these cases have gone on to a 
fatal termination because of the after-results of the infection 
Up to February, 1917, 1 had had the pnvilege of observing in the 
wards of the hospital 76 cases which I suspected of bemg in the 
bactenal stage of a subacute streptococcus endocarditis and m 
which the diagnosis was absolutely proved m 64 During the 
same penod there were 33 cases suspected of bemg m the bactena- 
free stage of subacute streptococcus endocarditis, m 20 of which 
the diagnosis was absolutely proved If we take together the 
suspected cases m both groups 33 and 76, we find that at least 
one-third of the cases come to us m the bactena-free stage If, 
for the sake of greater accuracy, we take together the 20 proved 
cases m the bactena-free stage and the 64 actually proved to be 
m the bactenal stage, we find that at least one-fourth of the cases 
come to the hospital spontaneously bactena free It is evident, 
therefore, that in cases m which there has been an mfechon of 
the valves of the heart by an anhemolytic streptococcus at least 
one-third to one-fourth spontaneously become nd of their in- 
fection The figure must, however, be even larger than this 
The cases in the active stage were studied by me through the 
kindness of the visitmg physiaans of the hospital m a number of 
the wards The cases m the bactena-free stage were nearly all 
observed cm the service of my former chief. Dr Rudisch, or on my 
own service. As there must have been a number of cases m the 
other wards which I did not have the time to follow up for any 
prolonged penod (these cases require observation over very long 
penods, sometunes for several years), it is clear that the number 
of people who develop a streptococcus infection of the valve 
and spontaneously lose the infection is amazmgly large It will 
be very important to study, when possible, the process by which 
the bai:d;ena are gotten nd of m suci cases, m an attempt to 
obtam a better clue to the treatment 

I have seen a remarkable case of recurrent infection m a case 
of endocarditis m the bactena-free stage The diagnosis was 
established chmcaUy It must be left to future studies to 
detemune how often such a recurrence takes place I have been 
asked the question very often and have not been able to answer it 
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In the preceding part of my remarks you may have noticed 
that I have not mentioned much the cases of the subacute type 
due to the influenza badllus. As far as our studies up to the 
present time mdicate, whatever holds true of the streptococcus 
cases holds generally true of the influenza bacillus cases There 
IS at least one chmcal difference The influenzal cases are 
characterized by a great tendency to develop a marked nephritis 
and to present marked chmcal symptoms of the renal Hiseacfs In 
cases of anhemolytic streptococcus infection it is very unusual 
for the renal disorder to make itself so conspicuous m the actii'e 
stage Renal symptoms are, however, frequent m the bactena 
free cases. The influenzal cases are so few m number that I 
prefer to call the disease as a whole "subacute streptococcus 
endocarditis ” No great error is made in that way It is im- 
portant, however, m every case m which a streptococcus 13 
not found m the blood to keep m mmd the possibihty that the 
case may be one due to the influenza bacillus The latter is 
much more difficult to culture from the blood than the strepto- 
coccus, and for that reason, whenever a case that is suspected 
of bemg one of subacute endocarditis (chronic mahgnant 
endocarditis) and the blood-culture is negatue, although the 
patient is febrile, particular pains should be taken to try to re- 
cover an influenza bacillus that may be present. 

Apart from the verrucous type of endocarditis that is found 
in r-flseq of infection by the rheumatic virus, there is another form 
of verrucous endocarditis that is usually called "terminal ' or 
"cachectic ” It occurs particularly m cases of diabetes gout, 
caremoma, tuberculosis, chrome cystitis, and old lesions of the 
nervous system The lesions that have usually been described 
are siinilar to those m which the mfcction is rheumatic m origin 
Bactena, however, have only rarely been found m sections 
kVhen found, they were coca 

These cases are to be sharply disUnguishcd from cases of 
terminal bacterial endocarditis In the latter the blood-culture 
13 usually positive and the lesions arc full of bactena. The lesions 
arc 1 cry small only because the patients die before they hai c a 
chance to develop to any considerable size It is \ cry important 
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that further studies be made not only as regards the etiology ol 
this terminal \errucous endocarditis, but also as regards the his- 
tology It has been suggested by Harbitz that they may be, at 
least at tunes, due to products of abnormal metabohsm It is 
important to study these lesions very accurately to determine 
whether there are differences between these lesions and those found 
in cases of rheumatic infection In the non-rheumatic verrucous 
endocarditis cases Aschoff bodies are not present m the muscle 
of the heart Aschoff bodies might not be present m a case 
of terminal rheumatic endocarditis because of the short durabon 
of the disease 

Instances of tuberculous endocarditis have been descnbed, 
but according to those who have studied the subject most the 
lesion IS exceedingly rare As mentioned above, a verrucous 
type of endocarditis can occur in cases of tuberculosis In most 
of the mstances m which this has been present the histologic 
changes have not been those of tuberculosis and tubercle bacilli 
have not been demonstrated 

An atherosclerosis in itself does not constitute a true endo- 
carditis, because the lesion is not inflammatory but degenerative 
The valvular defect resultmg from such a process may become 
the seat of a bactenal infection This occurs much less often than 
when the valvular defect is the result of rheumatic fever or 
syphihs, and the infection is more frequently of the acute vanety 

Most of the bactenal infections are engrafted upon valves 
which have been damaged by the vims of rheumatism The 
number of instances of valvular defects of rheumatic ongm which 
later become the seat of non-rheumatic or non-syphihtic endo- 
carditis IS remarkably large compared to the number of mstances 
m which this occurs on the basis of valvular defect due to lues, 
considermg that lues is such a close second to rheumatism m 
causmg valvular disease 

Fmally, besides the forms of valvular conditions descnbed 
above, there are some cases that we have not yet been able to < 
classify I have seen several cases with remarkably diffuse 
flat lesions either on the valve alone or extendmg over the endo- 
cardium of the walls of the heart m which no bacteria or spiro- 
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chetes could be found Nor were there Aschoff bodies in the 
heart muscle or evidences of luetic mfecbon m the blood Further- 
more, m some cases of mitral stenosis with a very dense fibrous 
valve, peculiar ulcerations with or without thrombotic deposits 
are sometimes found, the cause of which it is difficult to give. 
They appear at tnnes to be caused by breakmg down of tissue 
due to msuffiaent blood-supply, and at other tunes they resemble 
the pecuhar clefts and ulcers of the valve which are found rarely 
as the only evidence of a previous subacute streptococcus 
endocarditis 

It IS very important, as I have stated above, to beep m mmd 
in makmg diagnoses the sharp distmction that must be made 
between a valvular defect and an endocarditis The diagnosis 
of syphSitic diseases of a valve before the valvular defect is an 
accomplished fact I cannot discuss because of lacb of sufficient 
studies on the subject There is a sharp distmction dimcally 
between the cases of rheumatic endocarditis and those due to the 
vanous bactena which we have above named In cases of rheu- 
matic endocarditis the lesions are firm and small It is doubtful 
if they ever breab off, and if so they are so small that they would 
not plug a vessel of any importance In cases of endocarditis 
due to the bactena which we have mentioned above the lesions 
ore usually large and embolisms ore of frequent occurrence. 
When present, they constitute a sharp differentiation from 
rheumatic endocarditis. My expenence has been that we do 
not encounter embolisms which we can recognize in cases of 
valvular defect or cases of rheumatic endocarditis 

Of course it is possible for a person with a vaiKiilar defect 
(tight mitral stenosis) to develop a thrombosis m the aunclc 
and get an embolism from that source Or it maj happen m a 
case of valvular defect or of rheumatic endocarditis that the 
patient may, because of cardiac weabness dcinlop a thrombosis 
m the ventricle and dcMilop an embolism from that source 
It mn also occur that the patient has a thrombus in one of the 
peripheral veins and develops a paradoxic embolism by way of a 
congemtal cardiac defect. Or, finally, there maj be a thmmbus 
on an ulcerated patch of the aorta or one of its branches or a 
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thrombus m one of the pulmonarj’- vems (these thromboses, of 
course, are not infrequently present in vanous types of lung 
disease, espeaaUy necrotic lesions), and from such thrombi 
embohsms may develop These occurrences, however, are all 
very rare The fact remains that when they are absent and an 
, embolism is foimd in a case of valvular disease it means that 
that patient has more than a valvular defect and has more than a 
rheumatic endocarditis It signifies that the patient has an 
endocarditis due to one of the known bactena, and then it 
must be determined whether the patient is m the active or 
bactena-free stage What holds true for embolisms holds even 
more true for embohc aneurysms, because these are not produced 
by the vanous forms of thrombosis which I have mentioned above 
Several years ago, after I had begun to realize the importance 
of embolism m the differential diagnosis m cardiac disease, I had 
the opportumty of studymg a case which was most instructive 
The patient was a gurl about eighteen years of age, who came mto 
the hospital suffenng from a mitral stenosis, and running an 
irregular temperature without dulls There were no petechiee 
at any time nor any embolisms m the penpheral vesseb There 
were no inflamed joints, but there was a previous history of 
what was designated as rheumatic fever After the patient was 
m the hospital several weeks she developed a hemiplegia 

Up to that time I had been m doubt as to whether the case 
was one of rheumatic infection of the valve or a case of subacute 
streptococcus or influenzal endocarditis m which the blood-cul- 
tures remained negative The case had a type of fever which 
when present m cases of subacute bactenal endocarditis is usually 
accompamed by a positive blood-culture As the blood-cultures 
were repeatedly negative, we leaned more to the diagnosis of a 
probable rheumatic endocarditis We did not beheve that the 
hermplegia could be traced to a luetic mfection of the brain 
because the Wassermann reaction was negative I was asked by 
the mtems whether the occurrence of the cerebral embolism did 
not preclude the diagnosis of a rheumatic endocarditis because 
I had made the statement that a true rheumatic endocarditis 
does not produce embolisms of climcal importance I answered 
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that the case might still be one of rheumatic endocarditis and the 
embolism might be denved from a thrombus m the left auncle, 
a not infrequent occurrence, as yon know, m late cases of mitral 
stenosis At the postmortem emminabon there was found a 
thrombus m the left auncle To make the demonstrabon more 
stnkmg the verrucous endocarditis which we did find was not 
on the mitral valve, but on the tncuspid valve, from which site 
of course, an embolism could not reach the bram The heart 
muscle contamed numerous Aschoff bodies I shall at another 
bme describe other illustrabve cases 

If you have understood the statement I made today the 
teniunology of the diseases of the valves of the heart becomes a 
more simple matter, and you will not Ea> more than you know 
If the pabent has only the results of a previous infecbon or disease 
of the valve of the heart, that is a “valvular defect,” and should 
not be called a chronic endocarditis. The term “chrome endo- 
carditis” can be used only for cases of chromcally reciurent 
syphflibc or theumabc disease of the valves of the heart, and 
then the terms to be used are, accordmg to which the case is, 
"chrome syphflibc endocarditis” or "chrome rheumabc endo- 
carditis ” However, as I have told you, it is very difficult to say 
that the case is one of chrome syphflibc endocarditis Such a 
diagnosis could only be made if the pabent had a lalvular defect, 
kept on havmg fever or other evidences of acbve infecbon, kept 
on havmg a posibve Wassermann and jou could eidude anv 
other kmd of infecbon of the valve 

Whether a real chrome rheumabc endocarditis occurs I do 
not know We shall probably learn that it is better to call such 
cases “valvular defect with recurrent rheumabc endocarditis ” 

The cases of endocarditis defimtely due to bacteria should bh 
called according to the name of the mfecbng organism and the 
course of the disease, the necessity for which nomenclature I 
emphasized m an address given before the Johns Hopkins 
Methcal School m 1906 Thus a case of endocarditis with an 
acute course due to a hemolybe streptococcus would be called 
“acute sbeptococcus cndocaiihtis.” It is not necessary to add 
the word hcmol>'bc, because the organism generally found in the 



59 ° 


E LIBMAN 


acute cases is hemolytic Only if the case had an acute course 
and the streptococcus found was anhemolytic we would, so as 
to be precise, call the case “acute streptococcus (anhemolytic) 
endocarditis,” or still better, “acute anhemolytic streptococcus 
endocarditis ” 

Similarly, if a case be one of subacute course due to the m- 
fluenza bacillus, we would call the case “subacute influenzal 
endocarditis ” If the case should run a subacute course and 
be due to an anhemolytic streptococcus, the case should be 
called “subacute streptococcus endocarditis” because we know 
that the organism found in the subacute cases is practically 
always the anhemolytic streptococcus, and never a hemolytic 
streptococcus If the patient has a previous valvular lesion 
and has an endocarditis of acute type due to streptococa, the 
diagnosis should be “valvular defect with acute streptococcus 
endocarditis ” If the valvular defect should be due to syphilis 
some might wish to add that term and say, “syphihtic valvular 
defect with acute streptococcus endocarditis ” 

The terms “acute” and “subacute” when apphed to endo- 
carditis are not simply of importance as regards the duration of 
the disease In the subacute type of the chsease, whether due 
to the streptococcus or due to the influenza bacillus, there are 
rimiral phenomena and lesions which are absent m the acute types 
of the disease For mstance, the tender cutaneous embolic 
nodules occur only m endocarditis cases with a subacute course 
Then: presence m a case at once convinces us that if the case is 
stiU in the bactenal stage we are almost sure to find m the blood 
an anhemolytic streptococcus or, rarely, the influenza baciUus 
Similarly in the kidneys there are embohc lesions of the glomerub, 
as you know, which occur only m the subacute cases, whether 
they are due to the streptococcus or the influenza bacillus 
Other differential features I shall take up when I discuss with 
you on a later occasion the clmical features of these vanous 
forms of endocarditis 
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CtaVEEfiirr and Bulevue Hospital SIedical College, 
City Hospital 


A CASE OF COMBIKED CHLORIN GAS AND TRINITRO- 
TOLUEI^E POISONING 

Tms patient has just been sent up from the di^ensary, and 
since he appears to illustrate a very interesting and, at the present 
time, particularly pertinent condition, I have deaded to present 
him before you even m this but very hastily prepared state, and 
especially since from his general appearance it seems quite 
probable that we shall be unable to present him to you later 
As he enters the room you notice his \ ery marked dyspnea, 
and the striking color of the exposed portions of the bod) , the 
face, neck, and hands It is a cunous combination of the blue 
of cyanosis with the yellow of a marked jaundice mingled with 
such a gray shade as we see in cases of aUremis 

I shall not ask him to he down on the examining table for 
the present, for the prone posture greatly mtengfies his d)'spnea 
As he sits down in the chair you note how be throws his shoulders 
forward and bends the thorax antenorl) , as docs a sufferer from 
nn attack of bronchial asthma I do not need to ask )’ou if 
this patient is reall) sick, or if he is a malingerer, )ct m thw 
condition he has traveled m the trolleys a congderable distance 
from a Long Island suburb to our dispensary 

As wc remove his clothing you note the magnificcntl) formed 
shoulders and back the pierfectly and massi\d) turned muscles 
and the well nourished trunk It is apparent then, that thn> 
patient is suffering fibhi a relaU\e!j acute condition and one 
which hfL«; as yet not greatly exhausted him He is 71 inches 
m height and weighs probably at least ISO pounds, os ) ou sec he 
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IS throughout beautifully proportioned His skin is universally 
of the pecuhar hue which we noted as he entered the room, but 
the eyes are not much bile stained, as you see TTic breathing 
is very labored, though it is somewhat easier now that he has 
been seated for a moment 

Dr Brooks As the patient now appears to you, do you 
consider him m a grave condition, and what type of disease is 
first suggested to you? 

A Student He certainly is senously lU, and he looks like 
a man suSenng from cardiac dilatation with jaundice 

Dr Brooks But the pulse is full and strong, rate 72, 
counted at the apex, there is no arhythnua, there is, as you see, 
no edema of the ankles, face, or hands He is jaundiced and 
quite deeply so, the unne contains large amounts of bile, but 
note that the conjunctivas are but shghtly stamed 

Student Perhaps he has a pneumonia or some obstruction 
m his bronchi 

Dr Brooks His dry, distressmg cough imght further 
suggest some such condition, but he has a slow pulse and his 
rectal temperature, as it was taken m the dispensary a few mo- 
ments ago, was but 99 5° F He is not m collapse as afebrile 
cases of pneumoma would be, and though (as one of you I see 
IS suggesting) the slow pulse may be due to the jaundice, it is 
qmte certam also that he is not suffering from an ordmary 
pneumonia after the cnsis Will one of the young gentlemen 
please come down into the amphitheater and exanune this 
patient's hands? 

Student The palms are stamed bnght yellow 

Dr Brooks Is it the yellow of the jaundice or perhaps 
that of agarette stams? 

Student It can be neither of these, for it is a bn^t yellow 
like a mtnc aad stam, it is diffused all over the palms, and they 
appear m places to be bruised and inflamed, the lesions suggest 
bums It must have something to do with his occupation 

Dr Brooks Smell of his hands 

Student His hands smell as does his breath, only much less 
so The odor is like that of strong chlond of lime 
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Dr Brooks Now you young gentlemen of the front seats 
have discovered the source of the strong odor of chlorin, rather 
more as your colleague says that of chlond of lime which per- 
vades the room, and I nnagme that this odor can be detected 
even well up m the ampitheater 

Students It ran. 

Dr Brooks Now I shall give you the history and such of 
the physical findmgs as we have been able to make out m the 
dispensary 

He IS twenty-seven years old, recently mamed, no children 
Bom of Polish parents m New York, where he has always hved 
His previous history is of very httle importance, but he comes of a 
vigorous stock and has been a common laborer of great strength 
and httle sickness up to five months ago He demes havmg had 
any of the venereal infecbons. Physical examinations thus far 
substantiate this statement He insists that he has always been 
perfectly well up to five months ago, when because of the high 
pay offered he entered a chemical factory engaged m the manu 
facture of explosives. I shall tell you of the process as the patient 
has told it to me, and if I err, the patient who is a man of more 
than ordmary intelhgence, will correct me, for as you see, now 
that he has remamed seated for this tune, he is able to talk with 
reasonable comfort, I am entirely unfamiliar with this process 
myself, and, mdeed, except m a very crude way with the chexmcals 
employed, except that picnc aad or its compounds I know is 
not used or manufactured m this plant It may well be there- 
fore that the names employed for the materials used are mcorrcct. 

I behevc that the process practised m this as m many similar 
plants IS more or less secret, and it is more than probable 
that the workmen are poorly or entirely mcorrectly mformed as 
to the material with which they work 

The patient was workmg m the "chlorin shed”, 25 pounds 
of toluol IS given to each w orkman, it is placed m a bottle, and to 
this mixture } pound of **phospbatc of tnchlond" is added and 
shnkpn up with the mixture which is then emptied mto a recep- 
tacle through which chlorm gas is run A considerable amount 
of leakage of gas takes place through the connections of rubber 
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and glass, and the patient states that a degree of protection from 
the disagreeable fumes is provided by the issue by the Company 
of gas masks He, however, states that these masks are “no 
good”, that they are uncomfortable and a nuisance to rapid 
work, I gather that they are not worn with any very great 
regularity , the patient, as his smile indicates, does not disagree 
with this supposition The perfusion of chlonn gas contmues 
until the mixture reaches a specific gravity of 1 031, when it is 
mixed m a galvanized drum and then emptied mto a carboy 
Just what the resultmg mixture is neither the patient nor I 
know The respirators are supposed to be kept moistened with 
sodium bicarbonate, but the fumes of the gas penetrate neverthe- 
less Presumably, then, the gas was at least an aad one, and 
if we may judge from the patient’s breath, which he msists 
IS hkc that of the fumes m the mmng-room, certainly at least 
it IS some loose combmation of chlonn 

Part of the tune tlie patient also handles trinitrotoluol, 
usually with the bare hands, though the workmen are urged to 
use rubber gloves, but as the company refused to provide these, 
urgmg the men to be careful not to stain the hands with this 
chermcal, which, as you probably know, is qmte poisonous and 
may be taken up by the Ijmiphatics, many of the men, as was 
the case with our patient, usually neglected this formahty 

Most of the men engaged m this manufacture, the patient 
states, sooner or later began to suffer from the effects of the 
chemicals, and three weeks before he came to Dr CarroU in the 
dispensary the patient began to note, first, that he vomited 
persistently before, after, and often between meals No real 
nausea, as a rule, preceded the vomitmg He also began to have 
■with mcreasmg mtensity mtervals of severe knife-hke abdominal 
pams He now noted the presence of occasional blood in the 
stools The bowels move usually twice or more daily, but no 
real diarrhea has appeared The vonutus, he notes, consists 
usually of the partly digested food mmgled with much yellow 
mucus, bnght blood was also often present, especially at those 
times when he appeared to have mhaled more of the irntatmg 
fumes 
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He has also suffered mudi from severe headache of a genera] 
ized character, bursting and throbbmg in character and accom- 
panied by vertigo and much duzmess. As he has detailed these 
sjouptoms to me they strongly suggest the headache which 
follows the administration of powerful doses of the mtntes, of 
amyl mtnte, for example. 

His eyesight has become very defective, when he closes the 
eyes he sees black spots floatmg before him, and on operung them 
the spots sbll appear, but they are now white and nebulous. 
He has noted tmghng and numbness m the hands and feet, his 
station and gait have become uncertam He has noticed the 
shght jaundice of his sclera and more of the skm All the men 
get it sooner or later he says, but there has been no pruritus, no 
insane desire to scratch 

A cough has developed, and has now become, as jmu see, of a 
very insistent character It results now m the expectoration of a 
heavy whitish sputum which at times contains black or brown 
material, looking like broken-down blood It has the mtense 
chlonn odor as demonstrated m the qieamen which I present 
for your inspectiom Note that the odor is purely that of the 
chlonn, there is no putnd or sweetish odor It may be, of 
course, that any such might be overdominated by the chemical 
smell 

He has become, as you note from his voice, very hoarse, the 
throat has become very sore and dry, his nasal mucosa: arc m a 
like condition as you will note on inspection Everything that 
he eats has the sickemng taste of chlonn. 

He suffers greatly from dyspnea, and as you noted when he 
entered the chnic this is very much accentuated by the shghtest 
exercise or by the prone posture. He has a gnppmg, gnndmg 
sense of oppression and pam m the precordium, also much ex 
aggerated by shght exercise He bcheves that his heart palpitates 
violently at times. This ue have not yet observed He say's 
that pam radiates down the arms from the prccordial region, 
more so on the left. About l,wo months ago he noticed a little 
swelhng of the ankles, it is now much less or absent. 

Kiq appetite is very poor, he sleeps V'cry badly , and 1^ rest is 
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disturbed by outrageous dreams and fanaes Sexual desire 
has gone, he has become very weak generally His weight has 
fallen from 197 pounds four months ago to 175 pounds today 
He does not complam of polyuna or of noctuna, but at tunes he 
has difficulty in startmg the flow, and it dnbbles after he attempts 
to check it 

Three da)^ ago he stopped work because he was laid ofi^ the 
shift, but he confesses that he does not feel well enough to work 
now, and he quamtly adrmts that he has been worse smce he 
stopped work Indeed, m this condition maximum symptoms 
do not appear at once 

His habits appear to have been fairly good, he takes about one 
glass of beer and perhaps one of whisky daily, never cared much 
for it, but he does smoke about one package of agarettes daily 
He could not smoke dimng his workmg hours because of a factory 
rule 

Five days ago he was prostrated by a sudden attack of suf- 
focation, dunng which he became unconsaous for about twenty 
minutes 

His chief complamts are dyspnea, precordial pain, weakness, 
persistent cough, headache, and failmg eyesight His mentahty 
appears to be qmte normal, his general viewpomt appears to 
rather dimmish than to exaggerate his symptoms 

We will ask him to he down on the table for more satisfactory 
exammation You note at once how much more difficult his 
breathmg becomes and how his cyanosis deepens, his skm is 
covered now by a cold sweat As we bolster his head and thorax 
up, note that considerable rehef follows, but still the respuatory 
movements are very forced, he is suffermg, strugglmg for breath, 
and his faaal expression portrays his agony better than his words 
might 

I am unable to make out the borders of the heart, due largely 
to the fact apparently that there appears to be flattened percus- 
sion over the adjacent lungs The use of the tunmg-fork and of 
auscultatory percusson does not help m this respect The heart 
action is slow, the muscle tone boommg and dean I fail to 
discme^ny murmurs, every ventricular beat comes through to 
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the radials in regular, strong, and even pulsation The veins of 
his neck are distended, however, and he seems to obtam some 
rehef from the dyspnea by r aisin g his arms with his hands 
folded over the vertex, the muscles fixed The superficial vessels 
are not palpably diseased The fault, then, does not appear to be 
a circulatory one. 

As I auscultate the lung areas I find cunous dlstncts of lost 
breath sounds very irregularly distributed, silent areas over 
which fremitus is much dimini s hed and the percussion note high 
pitched and flattened These areas are, as you see, mdicated by 
the pencil marks, some at the base, laterally, some m the upper 
lobes. They are as clearly defined as a disseminated neoplasm 
of the lung and between these areas the breath sounds are 
exaggerated Both expiration and inspiration are accompamed 
by bubbhng and musical rflles. In such places as I show you 
here the percussion note is almost as clear and boommg as the 
voice of an old fashioned tenor drum, it is almost bell like. 

Coughmg and eipectorahon cause marvelous changes m the 
breath sounds, m some places they become almost amphoric 
Still the silent areas persist, change m posture does not affect 
them, apparently they are fixed Their location, wide dis- 
semmation, and isolation show us that it is not due to pleural 
flmd nor apparently to patches of pleural thickening I have 
never seen a condition m which such silent areas were so defimte 
and marked except m disseminated pulmonary neoplasm 

The abdomen is stiff and rigid, yet I palpate the lower bor- 
der of the hver apparently with ease, it is smooth, hes fully a 
handbreadth below the arch, and even such gentle pressure as 
I use in this palpitation causes the patient to wmee, it must be 
exquisitely tender, I can feel no nodules and no areas of speaal 
tenderness, the liver does not pulsate, and there arc no adventi 
tious sounds to be heard o\ er it on auscultation I cannot mate 
out the splenic dulness even bj auscultatory percussion, the 
abdomen is too stiff ccrtmnly for roc to expect to be able to feel 
other than a grcatlj enlarged spleen, this is not present The 
percussion note ov’er the colon is t)'mpamtic, on auscultation 
over the caput I hear the gurghng as from lheTvis.s.iiTenf much ms. 
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The tongue is large, soft, tremulous, and gray The pharynx 
and the mucosa of the nose as well is red, eroded, dry, and 
streaked by shreds of tenaaous mucus Some of the capilla- 
ries are eroded and show small bleeding pomts My examina- 
tion of the larynx is not very satisfactory, due to these paroxysms 
of cough, but its mucosa seems to be like that of the upper 
membranes 

The faaal expression is that of suffenng The pupils are 
Widely dilated, they react to hght and accommodation very 
slowly and mcompletely Even m the dim but unsatisfactory 
hght of the amphitheater I am able to make out with the 
ophthalmoscope that the optic nerve m both eyes is pearly white, 
it IS swollen and bulges over like a fresh mushroom Many pearly 
white patches of degeneration are diffusely scattered over both 
retime and both show hemorrhages mostly quite recent There 
appears to be no defimte distnbution of these striking lesions 
I have seen, such changes m very adx^anced albummunc retimbs, 
but we must refer this matter to the ophthalmologists 

The thyroid appears to be promment, the muscles of the neck 
are ngid and beautifully demonstrated, the veins swollen 

There appears to be little or no edema of the ankles or wrists 
and the extrermties, aside from the umversal jaundice, seem to 
be m normal condition Crude sensory tests such as we are 
employmg mdicate no gross sensory defects The knee-jerks are 
active and about equal There is no K,ermg, no Babmski, no 
Oppenherm, no clonus It seems thus far that the cord and brain 
have escaped then The peculiar orange coloration of the 
palms IS due to the handlmg of the toluol, is it not? 

Patient Most of us get that, you can't wash it off 
Dr Brooks Dr Ahce Hamilton m a recent report of 
tnmtrotoluene poisorung mentions the fact that the pigment 
stams enter the deeper layers of the skm 

The emergency laboratory tests made m the dispensary show 
the casual specimen of unne to contam a large amount of al- 
bumm, much bde, and no sugar Specific gravity 1 025 
The bemoglobm is 75 per cent. The blood-pressure shows 
systoliq^lfiO mm Hg , diastohc 90 mm 
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Before we go any farther into the discusaon of this rather 
unusual case, I t hink that you will all agree with Dr Carroll that 
he should be taken at once to the hospital— this 13 hardly a case 
for dispensary treatmenL I shall not fail to keep you informed 
as to the progress of the case. (Patient leaves room.) 

This case presents a quite unusual condition of affairs. Our 
lack of defimte technical knowledge of the processes of manu 
facture in which this man is engaged hamper us very much m 
our discussion of the case, but it seems to me that we have, 
however, more than a smgle factor to consider m the etiology 
The patient has been confessedly carelessly handling at least 
two very poisonous substances of which we know at least a httle. 
The dominant picture is that of respiratory embarrassment, and 
we find m his lungs and m the upper respiratory passages os 
well conditions of the utmost importance, but which admit of 
several possibihties m the way of explanation 

He has been constantly workmg m an atmoqihere laden with 
chlonn gas. AH of us know to a certam extent at least what the 
effects of the inhalation of chlonn gas are — to a considerable de- 
gree they are siniilar to the inhalation of the fumes of mine aod, 
and It IS qmte possible that the mtnc fumes may be also con- 
cerned in this case, for they are much employed m the manufac 
ture of the modem explosives Lehman has shown experimentally 
that the inhalation of chlonn and bromm fumes mduce practically 
identical lung lesions — emphysema from the violence of the 
coughmg paroxysms, purulent bronchitis, and bronchopneumoma 
James Ewmg several years ago pomted out to me lesions of this 
same character in the lungs of a person v,ho died from the effects 
of the inhalation of the fumes of a supposed nitric acid compound 
m which a necrosis of the mucous membrane of the walls of the 
bronchi had taken place apparently with a coagulative process. 

As a result of this bronchial obhtcration patches of microscopic 
atelectasis had developed withm the lung, altematmg with areas 
of emphysema, the atelectasis, of course, resultmg from the plug 
gmg of the bronchioles. Subsequently bronchopneumonia is to 
be expected. This docs not as j ct seem to ha\ e taken place, for 
the patient has neither rapid pulse nor temperature. I expect. 
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In the manufacture of the more recent explosives chemical 
compounds alhed to the anahns, for example, mtrobenime, 
which is used in the manufacture of anelJn, and probably sunflar 
matenals used m the manipulation of toloul, produce toxic 
symptoms suggestively like aome of those m our case. 

Taylor gives as the symptoms of anehn poisomng, cyanosis, 
coma, and voraitmg Pockley reports the case of a mixer of 
robunte (robunte is one of the newer explosives mto which the 
anehn substances largely enter) m which failure of si^t, dyspnea, 
cyanosis, and verbgo appeared Changes m the retime are also 
rqiorted from this cause But for a more satisfactory explana 
tion of the signs evidenced m this case we must have recourse to 
more recent hterature, and notably to the very important com 
mumcation of Maitland, of Newark, one of our old City Hospital 
men, by the way Martland, from the pathologic study of cases 
of trmitrotoluol cases, particularly draws attention to a remark- 
able degenerative change which appears m the liver leadmg to 
extensive necrosis, which produces marked jaundice, degenera- 
tion of the kidney parenchyma, and cloudy swelhng of the heart 
muscle, which from his descnption appear to be tery s imila r to 
the changes probably responsible for the patient which we have 
seen today John larkin, from his wide expenence with cases 
of this kmd at autopsy, corroborates Martland’s findmgs In 
discussmg the matter with Dr Clark, of Lynhurst, who has med 
leal charge of a large mumtion plant m ahich trmilrotoluol is 
extensively employed, I find that such a picture as our patient 
today presents is the frequent result of poisomng with this drug, 
corroboratmg also the statements oi Ahcc Hamilton, who ap- 
parently was among the first to studj this form of occupational 
disease in America She has collected upward of 700 cases. 

It appears to me, however, that the case which n e have just 
seen presfcnts a defimte combmation of a chlonn poisomng with 
a tnmtrotoluol toxemia. This man is virtuallj a ‘gassed” 
patient, vho has, m addiUon, e.xtensi\e degenerative changes in 
the hver, kidnej, and eye-grounds due doubtless to this form of 
explosive that is, to the toluol compound 

As to the prognosis Expenence with those who have suffered 
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from cUonn poisoning alone, even when shght, is not favorable, 
more or less bronchopneumoma nearly always appears, and a 
chrome bronchitis with pulmonary fibrosis is to be expected 
In this case we have added the grave hver, renal, and deep gang- 
home cell degenerations due to the other toxm It seems o^ 
V10U5 that our prognosis must be very bad 

In the way of treatment we shall, of course, put the patient to 
bed, though with the back-rest, for it is unlikely that he will be 
able to he down flat. I shaU. attempt to nutigate the exhaustion 
of this rackmg cough by the use of codem or morphm m as small 
doses as the control of the symptom will permit He will be 
thoroughly cleared out by the administration of magnesium sul- 
phate and his diet will be fluid and very low m calones Prob- 
ably for the first twenty-four hours he will receive but 32 ounces 
of milk, but, unlike the procedure m the usual Karell diet, we 
shall not only allow but shaU encourage the takmg of flmd, 
that IS, of distiUed water Perhaps later, dependmg on whether 
or not sugar is present m the unne, that is, whether the pan- 
creas IS or IS not competant, we may give him the lactose orange- 
ade of which I have spoken to you rather frequently In other 
words, diet him as we would a case of acute nephntis, always, of 
course, trymg to keep our chlorm mtake low, so that the tissues 
may more readily free themselves from the excessive chlonds 
now probably present m them 

Ntneteai Days Later — Young gentlemen, you will recall my 
showmg you mneteen days ago m this dime a case of combmed 
chlorm and tnmtrotoluol poisonmg You wiU recall, I am certam, 
the general features of the case and the very desperate condition 
m which he appeared to be You remember that I gave a very 
gloomy prognosis and perhaps there are those among you who 
felt that I should have reported the autopsy findmgs to you be- 
fore now He discharged himself from the hospital today m 
such condition that he stated that he wished to return at once to 
work, though not agam to the mumtion factory 

Almost with the hour of his entrance to the hospital he began 
to improve Inside of three days from the time of entrance the 
cough was weU under control, the cyanosis had much dimini shed. 
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and made of a week the jaundice had disappeared The tender- 
ness and the swelhng of the hver rapidly decreased and today we 
found the lower border of the liver but a httle below the costal 
arch. The strong odor of chlonn was absent after five days, 
though the sputum was very nch m chlonds for a longer penod 

Albumin rapidly disappeared from the urme, as did also the 
bile. No sugar or casts were present, but at first and quite 
naturally the amount of chlonds was greatly mcreased, this also 
rapidly righted itself 

You remember the very cunous areas of silence over the lung 
* Ray plates tend to verify our diagnosis of isolated areas of 
atelectasis, and by the same means a dilatation of the right 
heart was made out This soon corrected itself 

Quite contrary to my expectations, numerous blood examina 
tons even when the patient first entered my ward showed 
surprisingly few changes The BHi was 7S per cent, R B C 
7,200,000, W B C 9000, with a diflereabal count of poly- 
nudears 76 per cent, S lymphos. 18 per cent, L lymphos. 2 per 
cent, Trans 1 per cent, eosmophils 1 per cent The high rc. 
count IS, of course, about what was to be expected m a cyanoscd 
case, but it is mteresting to note that one of the Martland 
cases of trmitrotoluene poisonmg showed a marked aplastic 
anemia 

Gastric analysis after a test meal of tea and toast showed 
neither blood nor bile Total aadity 60, free HCI 35 No 
lactic aad Pepsm apparently m suffiaent amounts The 
Wassermarm reaction ires found to be negatiie One day after 
his admission the carbon dioxid capaaty of the blood plasma 
by the Van Slyke method was found to be 48, certainly much 
better than his rlimrnl aspect led us to expect. 

The blood urea nitrogen was dcteniuncd on two occasions 
one early m the course of his stay in the hospital, the other shortly 
before his discharge, it showed on both occasions 6 mg per 100 
C.C. Blood unc aad, 1 9 mg per 100 c.c. From the very outset 
he showed an excellent renal capaaty, was able to concentrate, 
and the Ime of fluid mtakc was dosely folloncd by that of urme 
output. His blood pressure chart presented nothmg of note 
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and shortly after admission his T P R ratio was absolutely 
normal 

Examination of the fundi by Dr GibSUan resulted m a diag- 
nosis of bilateral retmitis and optic neuntis One of the most 
remarkable features of the case, to my mmd, was the very rapid 
cleanng of the retinal lesions with commensurate improvement m 
the eyesight 

Of course the patient was by no means well when he left the 
hospital, and, of course, he left also against our advice, but his 
improvement has been so remarkable that it is difficult mdeed to 
realise that it was possible It perhaps may illustrate to us 
what expenence teaches us daily — the great difficulty of prog- 
nosis This has been no therapeutic achievement, this case has 
simply shown the sometimes remarkable abihty of the body in 
youth and with previous health to nd itseK o f even so very senous 
lesions as were doubtless present m this case One further worfl 
about the pulmonary findmgs The areas of absent breath 
sounds and of flattened percussion cleared up m part, but not 
entirely Pulmonary symptoms largely disappeared, but the 
signs persisted, and I am strongly of the opimon that our patient 
will suffer from these lesions m the future In my opmion chronic 
bronchitis and eventual pulmonary fibrosis are mevitable At 
the last, however, the scanty sputum showed httle suggestive of 
disease 

Our diagnosis has probably been verified, but our immediate 
prognosis has been most happily disproved I have not discussed 
our treatment more fully because apparently the case recovered 
of its own energy instead of because of his treatment. > 
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When we were discussing the subject of heart block some tune 
ago you win recall that I made the statement that occasionally 
this clinical picture developed very acutely and m altogether 
unexpected cases A beautiful example of this land has been 
generously referred to me by our greatly esteemed colleague, 
Emanuel Libman, who, knowmg of my interest m this subject, 
kmdly sent the case to me. 

The patient is a well buQt man of thirty-one years. By 
occupation he is a distiller of whisky, the patient naively adds, 
“Also consumer of the same.” As a child he was mclmed to 
precoaty mentally, but has always been physically mdolent 
except m certain traib, to be presently suggested He suSered 
from most of the diseases of childhood, mcludmg measles of 
both vaneties, scarlet fever, and mumps Owing to his wilful 
nature and winiung ways his diet from early childhood has been 
most inadvisedly chosen. He has been an overly petted and 
favorite son of a very lovely and indulgent mother 

In early youth he began to suffer from gonorrhea, of which he 
thinks he has had seven or aght distmct attacks, he is rather 
undeaded as to the precise number, but it is quite certam that he 
has never permitted himself to become suffiaently cured before 
re-exposure m any instance to be at all certam whether or not 
he has ever completely recovered from his first mfection He 
IS still under sporadic treatment for cbroiuc gonorrhea 

He denies havmg knowmgly had syphilis, nor does he give a 
history of suspiaous gemtal sore, skm rash, falhng hair, persistent 
sore throat, or other hall mark of this infection 

From early youth he has been an inveterate user of cicessiie 
numbers of agarettes He has been a generous consumer of 
alcohohcs m all forms prefemng however, his own product — 
whisky He has on several occasions temporarily deserted his 

6oj 



6o6 


HARLOW BROOKS 


regulflr occupation for that of financier, good angel, and chaperone 
of various theatncal ventures He is welcomed at the stage door 
of most of the theaters of the more popular class devoted largely 
to the entertainment of the tired busmess mnn 

Apparently he has never had acute rheumatic fever, but he 
does give a history of havmg had tonsilhtis three or four times, but 
never very severely In fact, except for his history of excesses 
m almost every undesirable direction, he appears to have been 
very htttle ill, save, of course, for the chrome gonorrhea He 
has never been fond of athletics, though naturally an excellent 
dancer He has never chromcally attended school, but is a 
most fasematmg and persuasive young gentleman, with fnends 
of both sexes m abundance He has not been poverty stneken 
except for occasional acute outbreaks, exhibited for disaplinaiy 
purposes 

For aght months he has been suffering from sudden attacks of 
severe pam m the region of the precordium, associated at times 
with rapid loss of consaousness, though the attacks last but a few 
seconds at a time, probably not above thirty seconds. These 
attacks are becormng now more frequent, and they appear to be 
exated by physical effort, by emotional stress, and they occasion- 
ally appear unexpectedly, even when lymg down and without any 
obvious reason He had one of his worst attacks on the way to 
the aty while mountmg the stair leadmg from the dimng saloon 
of the steamer on which he came Dunng this attack, which 
was maugurated by a sense of oppression, then of pain m the 
region of the heart, with famtness, complete obhvion took place 
for a few instants, dunng which he clung to the rail of the gang- 
way He did not fall, but his face became deathly pale, and, as 
customary, the return to consaousness was accompamed by a 
tumultuous sensation in the precordium, some dyspnea, throbbmg 
of the blood-vessels, and then he felt entirely normal He was 
sent North, referred to Dr Libman, with a diagnosis of epilepsy 
After Dr Libman had exammed him and conducted certam 
tests, knowmg of my particular interest m this condition, he 
generously turned the patient over to me for observation and 
treatment 
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Physical Examination — ^The patient is splendidly propor- 
boned, 5 feet 11 inches in height, weight about 165 pounds 
His musculature is, however, soft, not firm, nor of really suf- 
fiaent volume for a man of his years and apparent vigor His 
skin throughout is soft, devoid of scars, and of an entirely healthy 
texture. There are no skeletal defects demonstrable, the bbial 
borders are smooth, m no way roughened There are no jomt 
defects. The genitalia are normal and are apparently devoid of 
any scar 

The head, face, eyes, and ears are normal, but the tongue is 
large, soft, and flabby, its superior surface is ndged and grooved, 
certam areas bleed under shght provocabon, palpitabon of the 
tongue shows many areas of mdurabon There is just about 
one guess as to what this tongue suggests — that is, syphilis 
The teeth are m poor condibon, there is an ext en sive though well 
cared for pyonhea alveolans He has lost a good many teeth 
and has had extensive dental rqiaiis of a high character of 
workmanship 

The neck Is charactemed by a rather promment thyroid 
gland, and the lymph nodes of the neck are evenly, though but 
moderately, enlarged There is, however, no general lymphad 
embs, no enlargement of the cuboidal nodes bemg parbculariy 
noted 

Examinabon of the lungs, larynx, and of the upper air- 
passages disclosed no lesion of note, though the tonsils are 
ragged chromcally inflamed, and the entire pharyngeal mucosa 
IS congested as one would expect to be the case m a chrome 
abuser of tobacco There is no thin g outside of the tongue which 
would suggest syphilis to me. 

The pulse-rate vanes from 58 to 68 per rmnute (seated) 
The pulse Is full and regular, nothmg suggesb\e m its palpitabon 
except that it is somewhat slower than is usuallj the case m a 
young man of this clearly emobonal t>pc 

The cardiac outhne, by percussion and auscultator, pcrcus- 
«on, IS if R 3 S cm , MX 8 cm , B S cm These Cndmgs were 
subsequently substantiallj s'erified with the orthodiascope The 
heart is m no waj enlarged nor altered in its contour, in so 
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far as physical signs or fluoroscopy can determine Careful 
examination often repeated at the usual areas showed absolutely 
no adventitious or otherwise abnormal sounds, and m tbi<; respect 
also nothmg was to be made out After thirty seconds of 
“double time,” however, his pulse-rate fell to 40, counted by 
auscultation at the apex No murmurs were to be made out, 
but the quahty of the muscle tone was very uncertain and in- 
constant, and the pulse was not entirely regular This condition 
soon passed away, but could always be exated by exerase It 
was not tned many times, as you can well imagme, but dunng 
this penod of slow pulse he became pale, famt, sweat and an 
expression of agony would appear on the face, and he complamed 
of his farmhar sensation already desenbed His appearance 
was not m the least such as to encourage further expenmenL 
Examination of the superfiaal blood-vessels and of those of the 
retina showed no evidence of disease 

At the first examination the systohe blood-pressure was 130 
mm Hg , diastohc 88 ram Subsequent determinations gave 
practically identical results The hemoglobm was 77 per cent 
No leukocyte or differential leukocyte counts were, I regret to 
confess, made The Wassermann test gave a prompt report 
of 4 -f 

Examination of the abdomen showed absolutely no demon- 
strable lesions Frequent exammations of the urme, aside from 
the constant presence of shreds and of pus corpuscles with other 
evidences of chrome prostatic inflammation, were normal 

The knee-jerks were found to be considerably hyperactive, 
but no abnormal reflexes were present, nor was any abnormal 
cerebration evidenced, unless the patient’s general attitude 
toward hfe as a whole may be considered m itself an mdica- 
tion of abnormality m this direction 

Taking the case as a whole we feel justified m the diagnosis 
of a syphihtic process, probably of a simple infiltratory character, 
chiefly if not exclusively mvolvmg the bundle of His In other 
words, an acute heart-block incompletely established and of 
probable syphihtic ongm 

Because of the lack of gemtal signs, of mgumal enlargement 
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other than that accounted for by the persistent gonorrhea, and 
of the very characteristic syphflitic lesions of the tongue, the 
Hkelihood of a primary lingual inoculation seems probable. 

The condition of the patient appeared so senous to us that 
much as we desired it, to complete diagnosis, it was not deemed 
advisable to submit the patient to the stram of transportation 
to an electrocardiographic laboratory at the time, and he was 
at once ordered to bed and under the care of a competent nurse. 
AH physical exercise was absolutely mterdicted, alcohohes were 
forbidden, and the use of tobacco also demed It is certam, 
however, that from time to tnne he did smoke a few agatettes, 
though the danger of this was full} pomted out to him Later 
on in his treatment he was allowed up to as many as ten cigarettes 
dally, which was less than one-fourth of his custom, but with the 
distin ct understanding that he resumed smoking at his own risk 
and petfl. 

Because of certam unfortunate expenences of nune m the use 
of salvarsan m cases of heart block m active syphilis I determined 
to withhold this drug until the patient had been fully brought 
under the effect of mercury Because also of our firm conviction 
that we were dealing with a syphlhtic process only, apparently 
corroborated by the normal heart outhne and action when at 
rest, we gave him no digitalis, atropm, nor other form of cardiac 
Etimiilation 

He was given at once 1.S gr of mercury sahcylatc by mtra 
muscular mjection Two days later his breath showed the 
characteristic odor of mercury and his gums were found to be 
shghtly tender , nevertheless he was given 1 gram of the sallc}’latc 
of mercury, when very defimte sahvation and mercurial gmgivitls 
developed Subscqucntl} the sahcylatc of mercury was given 
m as large doses as posable, the attempt bemg made to keep 
just short of actual sahvation Of course the usual methods were 
employed to mibgatc this, mouth washes the constant use of 
small doses of the saline cathartics, etc. After he had been under 
iliig vigorous mercurial treatment eleven da}’s he obtained and 
drank a conadcrable amount of whisky, but apparently wathont 
ill effect. Hffthout permission he got out of bed and walked 
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about the room without any discomfort, and it was now felt that 
salvarsan could be safely given Twelve days after the begmnmg 
of treatment he was accordmgly given 0 6 gm of old salvarsan 
He developed a temperature of 100° F by mouth, a pulse-rate 
of 100, but ivithout any signs of cardiac disturbance The 
mtramuscular mjecbons of mercury were contmued as before, 
and the pulse-rate now averaged m the prone position about 
68 per mmute, full and strong, and auscultation of the heart 
gave no evidences of disease He was now offiaally allowed out 
of bed 

Further doses of salvarsan were refused because he began 
drinking m considerable quantities, smokmg excessively, and he 
mdulged at times m mtercourse, all without apparent cardiac 
embarrassment 

Forty-two days after the first mercury mjecbon he was dis- 
charged from my care and referred to the service of a syphilog- 
rapher, smce at this time no evidences of cardiac disease could 
be made out and electrocardiographic studies demonstrated an 
apparently normal actmg heart in all respects 

I am, of course, not unmmdful of the possibihty of a tobacco 
angina m the case, but were this the condition it is practically 
certam that the quite typical Stokes-Adams syndrome would have 
reappeared when he agam began his abuse of tobacco, alcohol, 
and of women 

When I last heard from this young man he was under active 
antisyphihtic medication, but he absolutely refused to discontmue 
his excesses, yet not the shghtest mdication of cardiac disease 
was present Of course m a patient of this irrepressible type it 
IS too much to expect that a complete cure of his lues will occur, 
certainly it is altogether imdeserved, but I feel that the course of 
the case imder treatment and typical signs and symptoms at 
the outset fully justify us m the diagnosis of an acute heart- 
block due to sjqihihtic mvasion of the bundle of Ebs. 
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DIET m INTERSTmAl NEPHRITIS 

Demonsfratfon of Different Fonns of Dtet. Possibilities 
In New Methods of Chemical Research. Parenchymatous 
Nephritis or NephroalB Retention of Water and Salt. Inter- 
stitial NephritlB Uric Add, Urea, and Creatinln. Importance 
of Low Protein Diet, Adequate Calories, Proper Balance of 
Amlno-adds, Suffiaent Mineral Salts (Particularly Iron), 
Presence of Food Accessories (Antiscorbutic and Vitamins) 
Illustrated by Charts of Sample Diets, Results of Chemical 
Examinations of the Blood Showing Effects of These Diets, 
Relative Food Values, Etc 

June 5, 1P17 

The subject of nephritis has so many ramifications that a 
discussion of it from every angle — the pathology, diagnosis, 
clinical observations differential diagnosis different forms, 
compbcations prognosis and methods of treatment — cannot be 
covered m one lecture So I shall confine mj tall today to the 
dietetic treatment of the mtcrsUtial fonn of the disease. 

These trays do not mean that ne arc going to hai’c luncheon 
here It is on exhibition of low protem diets for nephntics, each 
one represented by the actual food m the mdmdual trays m the 
exact amount to be taken with each meal In this way you 
can visualize the diets and gel an idea of how a gram bulks up 

(Here a survey was made of trays contammg the foods which 
compose the diets outhned m Chart I, page 612 The a eights 
and proportions were maintained and the appearance of the 
food made as attractive as possible.) 
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There has been a tremendous amount of interest m the dietetic 
treatment of nephritis m the last five years. This has resulted m 
the introduction of new methods of analyang the patient's blood 
and the food he takes, so that we can now gi\e a diet and at the 
same time accurately observe Its effect. The therapy of nephritis 
has been fundamentally altered by these mvestigations 

Parenchymatous Nephritis — This Is not looked upon as 
nephritis today It is called a nephrosis, and is simply n func 
tional condition m which there is mabihtj of the kidney to excrete 
tno substances, water and salt. In nephrosis there is httle 
inabihty to secrete the mtrogen, therefore httle retention of 
unc acid, creatimn, or urea, and from the dietetic standpomt 
the treatment 13 perfectly simple we merely restrict the mtake 
of water and salt A balance is obtained by measuring the daily 
intake and output of salt and water Enough water must be 
retamed in order to mamtaln the salt ratio In the body fluids 
at A of 1 per cent Enough water must be taken fn order to 
dilute the salt to this ratio For example, 3000 c.c. of flufd 
would have to be retamed in order to dilute 21 grams of salt to 
Ar of 1 per cent As much as 6 or 7 pounds of flmd may be 
retamed in the deeper structures without producing visible 
edema By depnvmg the patient of salt the surplus fluid m the 
tissues not necessary to maintam the proper ratio will be clmu 
nated The treatment of the edema of parenchymatous nephn 
tls bv salt retenPon is a most important advance m the therapy 
of this disease 

Interstitial Nephritis — We come now to the prmapal subject 
of today Our ins'cstigntlons of the past year ha\c been con 
fined almost entirely to the treatment of interstitial ncphntis 
Here there is practically no retention of salt and water These 
patients do not have edema but there is on enormous retention 
of mtrogen resulting from protdn metabolism Chart I1‘ 
shows the extent of this nitrogen retention The normal amount 
of unc aad is 2 to 3 mg , urea nitrogen is 12 to IS mg and crea- 

* From ^ »lue of Recent Luboratory Tc»ti In the and Treat 

mtnl of Ncphrila ” Cb»c« and ilym, Jimr Amer Atsoc-, Sqiicmbcr 23 
1916, pp. 
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I 


Low Protein Diets 
The juice from one lemon 
Two-thirds cup of water 
One tablespoon cane-sugar 
Sis tablespoons lactose 


FOR NePHRITICS 
Serve four times a day 
For the day Uus gives 1242 calories, 
approximately 0 8 mg iron and an 
alk ash 


n Morning and evening 300 grams of 
npe bananas and 100 c.c cream 
At noon 200 oc, plam cream 
soup, 300 grams banana and 
200 c-c. milk 


(Cream soup consistmg of 4 c.c, milk, 
2 5 tbsjp flour, 2 tbsp butter ) 

For the day, 1335 calories, 29 gm pro- 
tem, alk ash 


may be used advantageously m very se\ ere cases m order 
Subsequent diets can be constructed from the followmg outhne 

Ermtng 


HI The lists 1 and H 
given 

Morning 
Citrus fruit 
Cereal 
Fanna or 
Oatmeal 
Banana. 

Cream 
Toast 
Beverage. 


ma 

Wheatena, 150 gm 
Banana, 200 gm 
Cream, 100 cc. 
Bread, 30 gm. 


Calories, 2278 

mb 

Cream of wheat, 150 gm 
Cream, 2 tbsp 
Sugar, 1 tsp 
i orange. 

Toast, 30 gm 
Butter 

Milk, 200 c c. 


Calories, 2080 

me 

1 Orange 
Oatmeal, 150 gm 
Toast, butter, 30 gm 
Cream, 50 c c 
Milk, loo c.a 


Between meals 2 cups 


Noon 
Cream Soup 
Plam, asparagus, nee, 
celery, spmach, po- 
tato 

Chief vegetables 
White potato, baked or 
boilM, baked sweet 
potato, banana. 

Green vegetables 
Asparagus, cauhflower, 
spinach, stnng beans 
Lettuce salad with oil 
Cocoa (i milk, i water) 

Cream of celery soup, 

200 C.C. 

Baked potato, 200 gm 
2 tablcrooons butter 
^inach, liberal portion 
Cocoa, 200 cc. 

Protein, 40 gm Ash alk , yp n 

Cream of spmach soup, 

200 cc. 

Baked potato, 200 gm 
Butter, 2 tbsp 
Asparagus, 1 portion 
Lettuce ridth oil and 
lemon 

Graham bread, butter, 

30 gm 

Cocoa, 200 C.C. 

Protein, 43 gm Ash alk 

Cream soup, 200 c.c. 

Potato, baked, 200 c.c 
Butter, 2 tbsp 
Spinach, 1 portion 
Lettuce with oil, 1 portion 
Milk,' 200 c-c 


Rice 

Steamed and cream 

Steamed and Imked 
banana 

Puddmg (20 gr , 4 c.c, 
milk, i C.C. sugar, 
lOraisms) 

Fruit 

Ripe banana or stewed 
apple, prunes, apri- 
cot, p^ch, etc. 

Milk, 200 c,c. 


Banana, 400 gm 
Steamed nee, 100 gm. 
Cream, 100 c-c. 

Milk, 200 C.C. 


Iron, 15 mg 

Cornstarch blanc mange, 
100 gm 
Cream, 2 tbsp 
Bread, butter, 30 gm. 
Stewed primes 
Cocoa, 200 c,c 


Iron, ij mg plus 

Ripe banana, 400 gm. 
Milk, 240 C.C. 

Or, 

Cornstarch, blanc-mange, 
200 gm 
Cream, 50 cc. 

Bread and butter, 33 gm. 
Cocos, 200 C.C 


cocoa and 2 slices toast. 
Calories, 234S Prolan, S3 gut 
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There has been a tremendous amount of mterest m the dietetic 
treatment of nephnbs in the last five years This has resulted m 
the introduction of new methods of analyzmg the pabent’s blood 
and the food he takes, so that we can now gii-e a diet and at the 
same time accurately observe its effect The therapy of nephntis 
has been fundamentally altered by these m\ esbgations 

Parenchymatous Wephritfs — ^This is not looked upon as 
nephnbs today It 13 called a nephrosis, and is simply a func- 
bonal condibonmnhich there 13 mabihty of the kidney to excrete 
two substances, water and salt. In nephrosis there is httle 
inability to secrete the mtrogen, therefore httle rctenbon of 
unc acid, creabnm, or urea, and from the dietebc standpomt 
the treatment is perfectly simple we merely restnct the intake 
of water and salt A balance is obtamed by measunng the daily 
mtake and output of salt and water Enough water must be 
retamed m order to maintain the salt ratio m the body flmds 
at -A of 1 per cent Enough water must be taken m order to 
dilute the salt to this rabo For example, 3000 c-c. of fluid 
would have to be retained in order to dilute 21 grams of salt to 
A of 1 per cent As much as 6 or 7 pounds of flmd may be 
retamed m the deeper structures without producing \Tsible 
edema By depnvmg the pabent of salt the surplus fluid m the 
tissues not necessary to marntam the proper rabo will be cbmi 
nated The treatment of the edema of parenchymatous ncpbn 
tis by salt retenbon is a most important advance m the therapy 
of this disease 

Interatitfal Nephritis — We come non to the pnncipa] subject 
of today Our mvesbgations of the past year have been con 
fined almost entirely to the treatment of intersbtml nephnbs. 
Here there is practically no rctenbon of salt and water These 
pabents do not have edema, but there is an enormous rctenbon 
of mtrogen resuibng from protem metabolism Chart IT 
shon-s the extent of this nitrogen rctenbon The normal amount 
of unc acid is 2 to 3 mg , urea nitrogen is 12 to 15 mg and crea 

‘ From The Vjilae of Recent Lnborfliorj Test* In the DUimosJi and Treat 
ttent of Nephritii," Chace and "Mi-crt, Jour Aroer Wed- Aeoc. Septcrober 23 
1916, pp, 929-932. 
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tmin from 1 to 2 5 mg per each 100 c-c. of blood In mterstitial 
nephritis the kidney at first becomes unable to eicrete the unc 
aad, which is to be expected, because, bemg ehmiimted with 
greatest difficulty, it is the substance which would be the vciy 
first to be retamed. In our studies of unc aad, urea, and cre- 
atinJn we find the retention of unc aad is anywhere from 6 to 8 
rag , m certam cases, even where there is no retention of urea or 
creatmm If the nephntis is a httle more severe, the kidnej also 
becomes unable to ehmmate the urea In most sciere cases of 
nephntis you not only find retention of unc aad and urea, but 
also, markedly, of creatinin Victor C Mj ers, a professor m this 
institution, was the first to call our attention to the importance 
of the prognostic value of the retention of blood creatimn m 
nephntis (Chart m *) This substance on a meat free diet 
13 practically endogenous m ongm and its formation very con- 
stant It excretion has nothmg to do with the food mtake and 
therefore forms a fairly good mdex as to the seventy of the dis- 
ease 

We found that m all our advanced cases the retention was 
from 33 3 mg to just below 4 9 mg per lOO c-c. Wth perhaps 
only one exception, m all cases above S mg of creaUmn to 100 
c-a of blood there was a fatal outcome This substance is one 
of the easiest to detect m the blood, and, therefore, testmg for 
it IS practical for the general practitioner Such a test can be 
made m twenty mmutes It is supenor to the pbenolsulphonc 
phthnlein test (which mdicates only the patient's condition at the 
moment the test is taken) m that it shows the permanent changes 
m the patient’s condition This condition is apt to change from 
day to day 

ilnother factor of diagnostic value m early nephntis is the 
retention of a small amount of unc aad in the blood, the dclcc 
tion of whidi 13 confirmatory when this disease is suspected 
(Chart rV’) 

Given the phthalan output and the blood pressure the 

I From “Tbc Vflfoe oi Recent Lalwraloo Terti In the Illnrnojli end Treat 
men! of Ncphrltlj, Chace ond il>eis. Jour Amcr Med Awe, Seplcmbcr 23 
1916 pp 9->9-93Z 

■Hrld. 
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The Proonostic Valot of the Cheatinin of the Blood ik Nephritis 


C«se. 

1 W F 

2 E M 

3 S H 

4 T D 
SID 
6 P J 
TEL 

8 M M 

9 E C 

10 W O’C 

11 M K 

12 K K. 

13 J H 

14 E P 

15 \V W 

16 M 0 

17 K 

18 J W 

19 J D 

20 C G 

21 S W 

22 V A. 

23 J S 

24 W G 

25 E W 

26 A F 

27 M R 

28 J McC 

29 V R 

30 M N 

31 E E 

32 A D 

33 T K 

34 L P 


Blood 
Cratlnln 
Mr to 
100 Cx. 

33^ 
286 
22^ 
20 5 
200 
200 
189 
17 8 
16 7 
16 6 
14 7 
14 7 
14^ 
12 7 
12 5 
111 
11 1 
110 
10 7 
100 
91 

74 

70 

67 

61 

59 

56 

55 

54 

53 

52 

49 

48 


PhthUeln 

Tno-Hoor 

Tennins 

Output 

tWIL 

Per Cent 

Died 

0 

Died 

0 

Died 

2 to 3 

Died 

0 

Died 

0 

Died 

0 

Died 


Died 

0 

Died 

Trace 

Died 


Died. 

0 

Died 


Died 

Otol 

Died 

0 

Stationaiy 

0 

Died 

0to3 

Died 

3tol 

Died 

0-^-4-3-6 

Died 

0 

Died 

0 

Died 

6-4-2 

Died 


Died. 


Died 

5 

Died 

9 

Died 

3 

Died 

2-7-10 

Improved. 


Died 

13-4 

Stationary ‘ 

10 

Died 


Died 


Died 

0-10-31 

Improved 


blood chemistry will check up pretty accurately with the other 

more or less standard findmgs , x j 

Now we come to the question, How can we utilize the 
m the blood as a gmde to treatment? This has been carefu y 

1 This patient has since died with n creatmin of 12J at time of death 
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worked out Inasmuch as urea anses practjcahy from the food 
ingested, we can keep track of the nitrogen retention by testing 
the uTea m the blood from time to tune In passmg, I might 
state that under the old milk r^gune for nephntics — which, 
perhaps, has been as generally used as any other— about 40 to 
50 grams of urea were ingested daily m the form of milk, and much 
of tins amount was retamed This will show you one objection 
to the exclusive milk diet formerly used 

In outhmng a diet we should consider first the Tnimmim 
protem requirement for the individual patient because he must 
for a time be on as low a protem mtake as is compatible with 
good health A nephntic reqmres about the same amount of 
protem as a patient lymg m bed with some other disease The 
body can mamtam itself on from ^ to f gram of protem per 
kilogram of weight, which means that a patient weighmg 150 
pounds should have from 40 to 50 grams of protem a day Our 
lowest protem diet begms at about 30 grams, and that amount, 
as nearly as possible, must be taken daily in order to mamtam 
weight It has been demonstrated experimentally that you can 
spare the body protem — t e , you can prevent a man from with- 
drawmg energy from his own muscle — by givmg him carbohy- 
drates and fats It is for this reason that the lemonade diet 
was first suggested This enables him to spare body protem 
and to furnish energy mtake m the form of carbohydrates 
In very severe cases a pure lemonade diet comes first Reference 
back to Chart I will show the amount the patient should have 
each day, it consists, practically, of 4 glassfuls which furnish 
adequate calones (1242) a day and at the same time 8 mg of 
iron A patient can mamtam himself for three or four days just 
with 4 glassfuls of lemonade daily After this time he will 
begm to draw upon his body proteins As the muscles are drawn 
upon for energy his weakness will mcrease and utilization of his 
heart muscle result m an accelerated pulse-rate, by which 
you can detect the process gomg on 

Previously and for some time it was the custom with patients 
in such a condition to simply give cereals with a small amount of 
milk Now after a few days, the question arises, What is the 
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best form of protem to put a patient on after bis first dietary 
restnction to lemonade? 

Proteins ■ — ^In the first place, we must have a diet which is 
well balanced Protems are essential for the mamtenance of 
strength, although not necessary for the energy supply, yet the 
lowered permeabihty of the Udney for the mtrogenous consfitu 
ents of the urme forbids a high protem rahon, for these substances 
must not accumulate m the blood, burdenmg the kidney unduly 
and, indeed, affectmg the entire organism 

It has been shown that proteins inry m their nutntional 
value Some foods are superior to others in lurmshmg proteins 
adequate to growth, such foods, for instance, as meat, milk, and 
eggs. Vegetables and grams, though furnishing proteins, will 
not alone support life and must be supplemented These foods, 
therefore, are divided mto complete and mcomplete protons. 
As the actual minimum daily protem requirement of man is not 
very high, m the early stages of the treatment of the nephntic 
his mtrogen mtake should be as small as possible 

Amino-adds — ^As I said before, the proper balance of the 
diet 13 the first consideration The work of the Department of 
Physiological Chemistry at New Haven has shown that animals 
cannot hve on certam types of ammo-acids alone, and they 
would hve but not grow on another type You must supple- 
ment the incomplete proteins by a minimum amount of complete 
protem or mcomplete protem not simDarly defiaent to produce 
satisfactory results. And vice lersa, the mmimum amount of 
supenor proteins must be supplemented by' a suffiaent amount 
of the inferior to baiance the diet. For instance, gelatm, on 
which a patient alone carmot hie, is scry excellent as a supple- 
mental food, in fact, knowledge of the i-alue of such protems as 
gelatin has been of great adninlage in the treatment of disease 
m general 

Mineral Element — Aside from the proper amount and kmd 
of protem the supply of the mineral elements is most important 
We hai-c tabulated on this chart (V*) the distribution of mineral 

‘From Dietetic TreaUnent of \cphrilU ** Chacc ami Roi< Joor Amcr ilnL 
Atsoc. August 11, 1917 voL bdt, pp. 440-44-1 
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intake much below this figure. Iron in organic combination is 
much more readily assimilable than m morgamc preparations. 
Simply prescribing iron compounds will not make up for any 
iron omission m the diet 

Addotls. — Mmeral salts are particularly valuable in furnish 
mg alkaline ash As you know, there is a well known tendency 
in nephritis, particularly In the advanced stages, to the forma- 
tion of aadosis with the symptom of dyspnea This is due to 
the impaired elimination of the normally formed aad substances, 
probably aad phosphates. A certam percentage of fatahties in 
nephntis is due to aadosis 

Alkaline Ash Balance — The alkahne .ash balance m various 
foods is given m the last column of Chart V The articles of 
diet which have a pronounced alkaline ash are fruits, leaves, and 
tubeis The ash of the grains and seeds is markedly aad 

This ash balance is a matter of a good deal of importance, not 
only m the treatment of nqihntis, but m the ordmaiy diet of 
children to support normal growth, and also m all conditions m 
wbch you wish to balance against addosis, that is, to give 
suffiaent alkaline ash to attam the proper adjustment 

The importance of conadermg the ash balance of food-stuffs 
has not been thoroughiy appreciated I haie known of cases 
of apprpachmg aadosis that have been put on a diet of oatmeal, 
nee, wheat, etc, aH of ivhich have a verj large aad forming 
tendency Now it is ccrtamly I'erj mconsistcnt to gi\c a patent 
infusions of sodium bicarbonate to macase the carbon dioud 
corobinmg power of the blood plasma and at the same tune allow 
him the mtakc of aad forming substances 

Even m ordinary routme practice you will encounter patients 
mth eicessii'cly aad urine Bj modifymg the diet a permanent 
cure can be affected without the use of alkahes A diet sheet 
can be made from the list on Chart V which j-our patient can 
follow ■very comfortably 

There is another pomt to be considered It must be remem 
bered that there are two substances m food essential to the con- 
tmuance of hfe — one soluble m water, the other assoaated with 
the ether soluble fraction of the food Thej are minute quanli 
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ties of certain organic substances known as food accessones, or 
vitamins Some of the obscure affections of the nerves in asso- 
aabon with nephntis might well be due to a defiaency m the food 
accessones In hospital diets raw milk m the past has supphed 
the food accessory which has prevented scurvy The anti- 
scorbutic element is probably thermolabile But now that the 
entire milk-supply of many of our large aties is pasteurized, the 
danger of producing scurvy m nephntics is immment if not 
guarded against To overcome this tendency it is only necessary 
to add imcooked fruit to the diet 

Still another important pomt to consider m arrangmg a diet 
in nephntis is the psychologic aspect, particularly for the ward 
patient The monotony of the day for such a patient is chiefly 
broken up by three things — breakfast, luncheon, and dinner 
He looks forward to them with an interest that must be taken mto 
account It is important, from this standpomt, to have the food 
served warm and have it appear attractive The diet served 
to the sick IS a dozen tunes more important that that to the 
healthy We will not obtam the maximum effects from our 
diets unless greater attention is paid to makmg them appetizmg 
Now, coming down to the practical pomts of our diet No 
m on Chart I contains an outlme for mommg, noon, and evemng 
meals which gives a wide choice and variety, the weights and 
measures of the calones, protem, ash, alkahne, and non enable 
you to calculate with nicety the requirements of your patient and 
tlie vanety gives you the opportumty to consult his preferences 
to a certain extent 

You will notice that considerable use is made of the banana 
This IS because it is of value m fumishmg alka hne ash, is low m 
protem, and, bemg mild in flavor, can be taken m quantity for 
some tune agreeably to the patient In fact, patients as a rule 
prefer the banana diet If used raw, they must be perfectly 
npe, and m this state they furnish an antiscorbutic element 
They can be used cooked with perfect success, and there are two 
added advantages m this m that they may be served warm and 
they add vanety to the diet 

Tn passmg, I wish to say that m making bread for these 
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patients phoqiliate baiing powder should not be used In 
nephntis there is defiaent abiht> to eliminate phosphates through 
the kidnej's. Bread which contains considerable salt and phos- 
phate baking powder is very apt to produce retention. The 
diets as planned have a relatively high calaum content, this is to 
meet the daily requirement, and, m addition, it diverts the 
el imm ation of phosphorus to the mtestmes from the kidnej's 
If necessary, calaum can be supphed by addmg milk to the diet 

PKESENTATtON OF CASES 

The case of J B , whom I will now present, has run a i ery 
mterestmg course (Chart VI) He is thirtj four years of age 

CHART W 

FrKDiNCs IN iNTEBStmAL Nmuiins* 


Date. 1916-17 

Creatloln 

Ua, ptt 

Dna 

NUrocra, 

Mapef 

Protda 



too Cc. 

100 Cc. 


nwt. 

December 22-26 

January 5 

January 9 

Shod. 

74 

91 

IZS 

mood. 

61 

135 

no 

49 

Banana and mllh« 

January 12 

11 1 

no 

49 

The aame alter 

January 16-23 

S.8 

75 

49-51 

nated rrith 

January 23 to February 6 

7J 

50 

49-51 

Diet 2. 

February 9-20 

84 

54 

49-51 


February 23-27 

77 

S3 

49-51 


March 2-9 

6.7 

so 

49-51 


March 13-16 

74 

45 

49-51 


March 20 

106 

46 

40 

Diet 4 

March 23-30 ^ 

74 

47 

25-40 

Diet 8-9 

April 13-17 

6.4 

45 

52 

Dirt 12-13 

April 20-30 

6.8 

41 

52 

Diet 12-13 

May 8-22 

6.6 

31 

52 

Dirt 12-13 

May 29-Jaly 15 

6.8 

33 




and was admitted to the Medical Ward on December 22 , 1916, 
complaining of intense headache, orthopnea, vertigo, and mental 

* From "Dietetic Treatment of Ncphritli,'* Chace and Rose, Jonr Amcr Vcd. 
Vtsoc^ August 1 1 1917 pp, 440-444 

*J mao aged thirt) four edema headache, dytpnca blood-pressure 
204-130* albuminuria b>*allDe and granular ml* phcnolruJplKmcphthalcIn test 
3 to 19 per cent 
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confusion He was distinctly uremic. He had marked edema of 
the lower extremibes, hands, and face At this tune bis blood- 
pressure was 204 systohc, 130 diastohc, and his urme contamed 
many hyahne and granular casts Phenolsulphonephthalem 
test showed ehmmation of only 3 per cent A glance at Chart 
VH will mdicate the amount of urea and creatinm retained 


CHART VEP 



Influence of the diet on the creatinin and urea m the blood m J B , man, aged 

thirpr-fonr 


This gradually maeased untfl January 9th The subsequent 
amounts of creatinm and urea of the blood have been graphically 
outhned m the curves on this chart, they show how the ,'creatmm 
and urea m the blood have been affected by the protem mtake 

from December 22d to May 29th 

You will agree with me that he looks perfectly well, he is now 

'From "Dietetic Treatment of Nephntfs," Chaceand Rose, Jour Azaer Med 
Assoc, August II, 1917, pp 440-444 
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able to leave the hospital and go to work During his penod 
under diet the ted blood-cells increased from 3,300,000 to 4,200,- 
000 and the hemoglobin from SS to 65 per cent He has been 
practically free of all symptoms for the past month If his 
chemical blood picture does not Improve beyond the present, 
however, we must express grave doubts regarding the rftimate 
outcome. 

CHART vnn 
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4^ 
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May 25 

Z6 

30 
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57 
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48 
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23 



April 24 
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May 1 

2.1 
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30 

elimbatJoD of 8.7 per ceflL 

May 22 

3J 

28 
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3 1 

36 


June 8 
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26 



Although the parallelism between the creatimn and urea 
curves in the blood and the protein intake is not os striking in 
this case os it has been in others, nc\Trthclc53 it shows the ad 

‘ From Dietetic Treatment of Ncphritl*,” Chare and Rov Jour Amcr Med 
Assoc*, Aufant 11 19|7 pp 44<M44 
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CLINIC OF DR. WILLIAM R WILLIAMS 

New York Hospital 


TWO CASES OF EFFUSION IN THE PLEURAL, PERI- 
CARDIAL, AND PERITONEAL CAVITIES WITH ARTI- 
FICIAL PNEUMOTHORAX 

The patients shown this afternoon are two hoi's -mth many 
points of resemblance m their illness The older, Case I (Ad 
nutted Feb 23, 1915, History Number 198,724, Re-adimtted 
May 23, 1915, History Number 200,119), was bom m this 
country of Itohan parents and IS now sntteen years old He has 
been employed as a hardware salesman His family history is 
excellent, both parents and five brothers and sisters bemg aUt e 
and well His personal history includes an attack of measles 
at three years of age, scarlatma at six, and a tonsillectomy at 
thirteen He has had no rheumatism and no tendency to coughs 
He says that his weight was 110 pounds three weeks ago and 
that he has lost a good deal smcc then 

Present Illness — Durmg the past two weeks he has been 
defimtely ill, with cough with httle sputum He has had fes'er, 
headache, shght precordial pam, and a httle dyspnea on exertion. 
He has sweated at mght occasionally , vomited once, and spent 
most of his time m bod On exaramation he did not seem aery 
ill and had no obvious dyspnea The mucous membranes were 
shghtly pale, his tonsils were very large and red, notmthstandmg 
the tonsillectomy and his lungs showed at the left apex high 
pitched breathmg c.xnggeratcd voice, and whisper Otherwise 
his lung signs were quite normal The ape.x beat of his heart 
was mdistmct. The sounds were loudest m the fifth ■qiacc 8 cm 
to the left of middle hne The cardiac dulncss extended 3 cm 
to the right of middle Ime m the fourth space. To the left of 

6j7 
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middle line it extended m the second space 3 an , in the third 
space 5 cm , in the fourth space 7 cm , and in the fifth space it 
could not be very accurately defined, although it was obviously 
displaced considerably to the left On auscultation the heart 
sounds were mdistinct There was a double fnction-sound 
loudest at the base, but distmct at the apex His pulse was 120, 
regular, of normal tension, and the arteries were not thickened 
Examination of the abdomen was negative Ljrmph-nodes 
were palpable m the grom, axilla, and antenor and postenor 
cervical regions, but none was greatly enlarged Knee-jerks 
were normal The blood contamed 4,400,000 red cells, 75 per 
cent hcmoglobm, and 6000 white cells The polynudears were 
' 60 per cent , the small lymphocytes 30 per cent , and the large 
mononuclears 5 per cent Blood counts made subsequently 
gave practically the same figures The urme was normal and 
vaned from 700 to 1700 c c per day His temperature fluctuated 
a good deal, with a daily maximum between 103 6° and 100 5° F 
The temperature was so protracted and variable that I 
show you the curve dunng his hospital residence (Chart I) 
On this chart we show also other data of mterest m a case of serous 
effusion, namely, pulse and breathmg rates, the daily output of 
unne, number of stools, and an occasional record of his weight 
His pulse varied m rate from 130 to 100 His weight was S7 
poimds on admission, reached 101 pounds at one tune, and has 
fallen since then to 88J pounds Von Pirquet and Moro tests 
were positive His cardiac dulness mcreased moderately m 
area The faction persisted, but he had no pam or discomfort 
An ar-ray of his thorax showed a very large heart area suggestmg 
pericarditis with effusion His pericardium was not tapjied 
About a week after admission there appeared over the nght 
side of the thorax m the back the signs of maeasmg pleural 
effusion On March 4th right thoracentesis was performed, 
which yielded 800 c c of reddish amber hquid, specific gravity 
1020, contaimng a large amount of albumin, and 291 cells to the 
cubic millimeter, all lymphocytes The pleura seemed to have 
been emptied by this operation On March 11th 500 c.c of 
gmilnr hquid was obtamed on tappmg the same pleura The 
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effusion m the nght side recurred so slowly that on the 8th of 
April only 25 c c. were obtained, and practicallj none at a later 
date, althouth a needle was inserted three or four times because 
of the striLmg dulness that persisted there. The needle suggested 
the presence of a tough thickened pleural membrane. 

Shortly after this signs of hquid m his left pleura made their 
appearance, and on March 24th a left thoracentesis was done 
which yielded 475 c c. of amber hqmd This pleura behaved 
quite differently from the nght and serum reaccumulated very 
rapidly On the 6th of April 500 c.c. were removed, on the 19th, 
650 C.C The patient, feehng much better, was taken home on 
April 2Sth 

He returned, however, on May 23d, seeking readmission 
because his dyspnea had returned and his abdomen had begun to 
swell, although he had not been confined to bed At this time 
the signs over his lungs were not very different from his signs on 
discharge from the hospital He still had a large area of cardiac 
dulness, pencardial fnction sounds were heard, but the cardiac 
sounds were distmct There was dutocss over the back on both 
sidesbelow the nmth rib, with dimmished frermtus, breath sounds, 
and voice, hloist riles were heard throughout the lungs. His 
hver, nhich began to enlarge durmg his previous hospital so- 
journ, was palpable down to 3 cm below the nbs m the nght 
mpple hne, and 7 cm below the xiphoid m the middle bne His 
spleen wiis felt 4 cm below the costal margin There was 
shiftmg dulness in the flanks and distmct hquid waio. The 
abdominal vems were not distended 

His abdomen -was tapped on May 24th and 2200 c.c. of clear 
scrum withdrawu This contamed 300 cells to a cubic milli- 
meter, and of these, 97 per cent were mononuclears The 
serous sacs were tapjicd so many times that it seems desirable 
to present the record of all the paracenteses in tabular form 
In the table presented herewith you will find the dates of opera- 
tions the serous sac operated on, and the amount of liquid 
obtained The character of the hqmd did not change as time 
went one. 
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Dtte*. 

S/20 
8/24 
8/27 
8/31 
9/9 
9/18 
9/30 
10/18 

The effusion into the left pleura was so persistent and so rapid 
that an attempt was made to check this by the mtroduction of 
gas mto the pleural sac, that is, by the production of artifiaal 
pneumothorax This was first done on Julj 2Sth, when 1 hter 
of gas was mtroduced More gas was mtroduced whenei’er the 
chest was tapped after this time, except on one occasion, on 
August Ist, as 13 mdicated in the table The amount of gas 
introduced was about the same as that of the hquid rcmoiTd, 
although sometimes the gas was admitted until the mtrapleural 
pressure reached zero The volume of gas mtroduced is m 
dicated in the table of paracenteses It is intcrestmg to note that 
dunng the patient's stay m the hospital, a penod of about six 
months, the hquid removed from the pleimc amounted to 31,025 
cc. , the hquid removed from the abdomen was 20 750 c-c. This 
quantity of hqmd would weigh about 115 pounds 

It 13 lery mteresUng to compare the rate of accumulation of 
the hqmd before and after the production of pneumothorax 
A reference to the table will show that dunng Julj the left pleura 
was tapped almost regularly on alternate dajs and that from 
600 to 1100 cc. bad accumulated during the two daj-s. Im 
mediately after the pneumothorax however this rate of accumu 
lation was strikingly reduced In order to present this to your 
ey c more sharply I hava prepared a chart covanng the behnviorof 
this pleura from June 29lh to August 20th In this chart (Fig lO) 
the heavy vertical Imes show the actual amount of hqmd re- 
moved from this pleural cavity on the day speafied The 
hatched area shows the average daily quantity of liquid for the 
various penods. The first penod of the chart extended from 


liquid fnn liquid Iiom 
pleon. kit pfemm. 

500 c-c. 

400 C.C. 

500 C.C- 
250 C.C. 
300 cx. 
«)0c.c. 
200 cx. 


ou min> 
dooed Into 
Idt plnn. 
600 cc. 

600 CC 

450 cc 
400 cc 
400 cc 
600 cc 
200 cc 


liquid (ran 
■Momen. 


3800 CC 
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June 28th to July 14th The average daily exudate during this 
period of sixteen days was 434 c c The second period was a fort- 
night in duration (from July 14th to July 28th) and the daily 
average was 450 c c On July 28th pneumothorax was first 
produced During the next eight days the daily exudate was 
only 163 c c This fell dunng the followmg week to a daily 
average of 43 c c and has contmued low smce then The mterval 
betw cen tappings has correspondingly lengthened, greatly to the 
patient’s comfort 



Fig 46 — The heavj vertical lines show the cubic centimeters of liquid 
removed from the right pleura on the dates mdicated The arrow marks the 
date of the first artificial pneumothrax The hatched areas represent the daily 
average exudate for the periods mdicated. 


The second paUent, Case II (Admitted April 21, 1915, History 
Number 199,655, Re-admitted May 25, 1915, History Number 
200,157), IS also a boy of Italian pareiatage He is nine years of 
age His family history is good, his parents and them other 
children bemg m good health His previous history reveals 
measles at two years of age and whoopmg-cough at five years of 
age 

The present illness began about two months before admission 
with an attack that was called gnppe, which lasted three days, 
then improved, and then developed more severe sjmiptoms 
During the course of what was called a relapse he had scarlet 
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fever Following the scarlet fe\er, a month ago, pcncardltis 
was diagnosed, and two weeks ago pletmsj The symptoms of 
which he complains are progressive weakness, dyspnea on ejer 
tion, and for one week abdominal distention He has not been 
kept m bed 

On e-tammation his tonsils were shghtly cnhrged Over 
his lungs, at the apices, there was high pitched, prolonged 
tubular breathmg On the nght side there were manj riles 
over the upper part of the lung and below the angle of the scapula 
at both bases The area of cardiac dulness extended m the second 
space 2} cm to the nght of middle hnc, m the fifth space 3} cm 
to the nght To the left of middle line, in the second space, it 
extended 3 cm and m the fifth space S cm The sounds at the 
apex were distant The apex beat was not seen or felt No 
murmurs were heard The hver edge was felt 10 cm below the 
ribs m the nipple fine the spleen 3 cm below the nbs. Signs 
of asates were not found on admission The reflexes were nor 
mal His blood examinations showed 85 per cent hcmoglobm, 
5,000 000 red cells, 10,000 or 11,000 white cells with a normal 
differential count The temperature was practicallj normal 
The urme was normal 

This case resembled the first one to a remarkable degree. 
All his serous sacs showed effusion Both pleural canties and the 
abdominal cavity were tapped The pericardial sac showed 
signs of effusion, but it was not tapped at any time 

The details of all of these tappings arc presented in tabular 
form in Table H The table shows the date of operation, 
the cavity operated upon, and the amount of liquid obtamed 
The liquid obtained from this patient was clear straw-colored 
scrum lary nch in nlbumm, containmg a moderate number of 
cells of which from 9-1 to 95 per cent were mononuclears 

A pneumothorax was resorted to m this patient also You 
will remember that m the first patient the c.xudalion of the hquid 
m one pleura decreased to practically nothing after a few tappmgs 
so that we had only the rcmamuig pleural caeaty to deal with 
In this patient also one pleura the left bchaied \cry well, so 
that it became feasible to make use of artificial pneumothorax 
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1/S 
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1/14 
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1/18 

8/V 
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400 cc. 

800 cc. 
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500C.C. 
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8/31 
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9/23 





1300 cc 

9/30 



600 cc. 

600 cc 


10/12 



1100 cx. 

400 cc 


10/15 





1400 cc 


on the nght side. In the table the quantities of gas injected are 
also shown 

It IS interesting to note that in this case, in a space of about 
sLX months, the hqmd removed from the pleurtc amounted to 
28,150 c c , the hquid removed from the abdomen 4500 c.c. 
This total quantity of liquid would weigh about 72 pounds 
We also show a chart similar to that representmg the first case 
m which the amount of hquid withdrawn from the nght pleura 
Is represented by the sohd vertical hne, the batched area repre- 
sentmg the average daily accumulation of hquid for the mterval 
between the tappmgs It will be seen from a glance that this 
chart (Fig 47) shows there was no tendencj for the accumulation 
to abate up to July 26th, but that its level was practically 
constant On this date a pneumothorax was first performed, 
750 C.C. of gas bemg mtroduced Immediately after, the 
accumulation of hqmd showed a strikmg decrease, and this Ion 
rate persisted throughout This chart coiers a penod of a few 
weeks before and after the bcginmng of pneumothorax 

The inflammations affecting all the serous sacs hare been 
called by many names as attempts have been made to pick out 
sundry etiologic and pathologic groups. Some of these terms 
are polyorrhymcnitis, polyserositis, multiple hreloserositis, Pick s 
pencardiUc pscudosarrhoris of the Uver, and Concato’s disease 
The conditions mcluded m these terras are chrome. Thej show 
a tbckcnmg of some or all of the serous membranes and of the 
capsules of the contained organs espcaallj those of the spleen and 
hver Man} mfcctious diseases has e been mreked ascausesand 
some writers have attempted to txcludc this or that «pcaCc cause 
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It seems to me, however, that our knowledge-at present is 
so confused that it does not seem helpful to be too msistent upon 
the use of any of these terms In the cases presented to you today 
we have demonstrated the strong presumption of the existence 
of tuberculosis In one of the cases tubercle bacilh were demon- 
strated m the hquid from the pleura In both the Von Pirquet 
test and Moro test were positive The i-ray photographs 
were reported by the radiographer to show tuberculosis, and signs 
in the lung bear this ouL These data I thmh justify the diag- 
nosis of a tuberculosis m both of these patients, and I therefore 



Hg 47 — The heavy vertical lines show the cubic centuneters of Lqmd 
removed from the nght pleura on the dates mdicated The arrow marks the 
date of the first artificial pneumothorax The hatched areas represent the daily 
average eicudate for the periods mdicated 

present them to you as cases of extensive tuberculous lesion, 
illustrating m an mteresting manner a helpful therapeutic 
maneuver 

Note —The history of these patients after discharge from 
the hospital is not fully known The first case, however, went to 
Bellevue Hospital, was transferred to some institution in the 
country, and was lost track of m May, 1916, about six months 
after he left the hospital The second patient was transferred to 
a sanatorium and died about five months after he was discharged 
from the New York Hospital 
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RHEUMATIC FEVER 

Etiology — ^An Entity as Definite as Any of the Infectious 
Diseases. 

Bacteriology — Organisms Found to be Members of a Large 
Group of Hon-hemolytlc Streptococci 

Treatment — The SaDcylatea, How They Are Absorbed, 
Their Distribution in the Body Do They Increase Addosls? 
Their Effect upon the Gastro-intestinal Tract, Metabolism, 
Circulation, the Kidneys, Antibody Production, Temperature, 
Auditory Organs, etc. The Hatural and Synthetic Salicylates, 
What They Do in Clinical Conditions, Idio s y n crasy for the 
Drug, Dosage, Specific Action of the Drug and How to Handle 
the Patients with Salicylic Acid 

AprtllT, 1917 

Theei; arc two subjects I wanted to cover today, one the 
etiology and the other the treatment of acute rheumatic fev cr 
The first v.c can talk considerably about, that is, the etiology, 
without being very exact, but so many statements have been 
made that it seems to me it is worth while to try to crystallicc 
thmgs to find out what we don't know and m that way to make 
progress toward what we do know 

From what you have seen of this malady m the past year — 
and particularly in the past month or two — it does seem as if 
we have a disease that is an entity as definite as acute lobar 
pneumoma or scarlet fever or measles or any of the mfeebous 
diseases If that is true, we should expect that there would be 
some spcafic ctiologic agent, and personally I believe there is 
The disease has certain characters of on mfcctious disease, for 
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described, for example, about twenty five years ago Smger, in 
Vienna, found both staphylococa and strqitococd in the blood- 
cultuies and particularly in the unne of cases of acute rheumatic 
fever Now you know that the finding of organisms in the unne 
especially those of the coccus group, is another thin g we have to 
accept with a great deal of reservation Wassermann and some 
co-workeis of his found m a case of chorea with jomt symptoms 
a streptococcus which had a relatively low virulence and one 
with which they could produce m rabbits arthntis of the non 
suppurative type Following that a roan named Mejar, m 
Berhn, and about the same time Poynton and Payne, m England 
— and you will hear the name Poynton and Payne qmtc fre 
quently in connection with these studies — brought forward 
their idea of a specific streptococcus They obtained from the 
blood-cultures, from the throats, and from the heart valves of 
a number of cases a streptococcus which when mjected mto rabbits 
produced arthntis of the non suppurative type which cleared 
up after a tune These rabbits at times had pencarditis, at 
other tunes endocarditis, and for these reasons they thought 
that then organism was a specific streptococcus or miaococcus 
and diplococcus rhcumaticus, so they apphed the adjective 
“rheumaticus” to it About the same time a man named 
Menzer m Berhn, working in another dime, found that he could 
get streptococci from the throats of non rheumatic people that 
would produce arthntis of a similar character as m rabbits, and 
for this reason he claimed that you had no nght to call the organ- 
ism specific “rheumaticus,” but explamed that whDe the disease 
IS a speafic disease it is due to a later reaction on the part of the 
individual and is not due to any pecuhanty m the type of 
streptococcus I might mention here m passmg that m the past 
two years Dr Kmg m this aty, a throat specialist, has, with the 
aid of Dr Conncllan, isolated from the throats of a number of 
rheumatic fever patients a Gram negative chromogen — that is, a 
Gram-negative coccus that produced pigment — and he claims 
that this is a specific etiologic factor m rheumatic fever Now 
had these Investigators gone back to the work of other bactcnol- 
ogists in this aty they u ould have learned that a whole group of 
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Gram-negative chromogens had been found m the throats of 
many people which have not, as far as we can determine, any 
specific character at all 

Now the other view m reference to the streptococcus is that 
of Rosenow, about which you have probably read a good deal 
Rosenow claims to have obtamcd from the joints, from the blood, 
and from the throats of patients with acute rheumatic fever a 
streptococcus, nng producmg, which when mjected mto rabbits 
produced similar s3miptoms, and Rosenow has brought forward 
the idea of the organisms bemg endowed with the property of 
elective a ffin ity, that is, as if the organisms had the property 
of gomg straight to the diseased tissue m the patient or m the 
animal, as the case may be Now this property of elective 
affimty unfortunately is not a permanent property of organisms 
They lose it and gam it, therefore, Rosenow’s findmgs do not 
offer much of practical use, because if m a generation or two the 
organisms lose their specific affimty, you can readily see how 
amenable such orgamsms are to experimental methods 

From the standpomt of the patient, on the other hand, a 
certain amount of work has been done to show that the jomts 
may become hypersensitive, that is, the tissues may become 
hypersensitive Dr Faber at the Rockefeller Hospital two 
years ago mjected mto the jomts of rabbits a streptococcus, or 
rather killed streptococa, thus he sensitized the jomts If 
later he would mject mto those rabbits mtravenously suniiar 
organisms, the rabbits would always have an arthntis of the 
jomts which had previously been sensitized That seems to 
be a fact How it explams the peculiar symptom complex we 
get m rheumatic fever is more than I can say In these rabbits 
there was no cycle of mvolvement of jomts such as we see m 
human bemgs It may be that our picture is one of hypersen- 
sitiveness You will recall that man who had poljurthntis m 
which there was more or less cychc mvolvement of the jomts 
It is conceivable that a smular sensitiveness may occur m a 
bacterial disease That is merely an hypothesis which we can 
brmg forth, the proof of it remains to be estabhsfaed 

Now what do we know about the streptococcus that is iso- 
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kted from acute rheumatic fever? This is a subject upon which 
Dr ConscUa and I have been worfang for three jears, and I 
thought it might be of mterest to you to review that work, onlj 
very briefly We have made blood-cultures m a huge senes of 
cases In 8 per cent of these cases we have obtamed a strepto- 
coccus from the blood-culture, once m each case, avccptmg one 
that I shall mention later These strcptococa have been studied 
from the cultural pomt of view and from the immunologic pomt 
of view Immunologically they were studied by means of com- 
plement fixation reactions, and rabbits were immunixed by each 
one of the mdividual organisms and the reactions of those 
organisms to the other kmd of the immunologic group were 
studied Only m that way could we group these organisms at 
all And this chart here shows the result of such a study 
Now these organisms — 28 m number — were obtamed from 
cases of rheumatic fever, and from the disease known ns subacute 
bacterial endocarditis, described by Dr Libman — a different 
disease from acute rheumatic fever, and the source of which 
was the throats of patients with acute tonsilhtis I bring this 
chart before you just to show you that the organisms ns we 
obtamed them fell mto a smgic group, that is, the organisms 
1, 2, 8, 10, 15, 16, 19, 21, 22, 23, 26, and 27 were the ones that 
we obtamed from acute rheumatic fever I don’t know whether 
or not this thmg is entirely dear to jou To go mto the whole 
subject of immunologic studies would take a whole hour, and 
the results would not benefit you a great deal anj-wa) so we 
shall summarize our study bnefly thus These rabbits, 28 m num 
ber, were each mjcctcd with a different organism, and then the 
serum from the first rabbit, let us say, was tested against all 28 
of these organisms, and >ou will see, for example, that the scrum 
of rabbit I reacted onlj with its own antigen, the serum of rabbit 
2 reacted mth others, the serum of rabbits 3 to 7 reacted with a 
number more The other pomt m this chart I want to brmg 
out is the general groupmg of strcptococa from the immunologic 
pomt of view, and that is a more general method of groupmg 
than agglutination or protection, ns in them there organisms do 
not fall together at all ' With such a chart as this, thrs arrange- 
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ment is followed so that two orgamsms are away on the other 
side from the others All we can say about the organisms from 
this point of view is that there is no such orgamsm as Strepto- 
coccus rheumaticus, if these were specific organisms, that they 
are merely a part of the general group of organisms of non- 
hemolytic streptococa That is the pomt I want to brmg before 
you I don’t know of any more recent study than this, and 
I think we have to leave it at that place 

Now there is still one other pomt that should be brou^t 
to your attention, and that is that these organisms, when we 
tried them with the serum of the patients from which we obtamed 
the orgamsms, the serum of the patients did not show anti- 
bodies to them On the other hand, the serum of the patients 
with subacute bactenal endocarditis did show antibodies, so 
that in this way we feel pretty sure that with the organism as 
exammed today m this disease antibodies were produced In 
this disease, rheumatic fever, we don’t know whether the organ- 
isms have anythmg to do with the disease itself m the production 
of antibodies Is that pomt dear to you? So that we cannot 
say that these organisms are anythmg more than accompanymg 
organisms I think that without doubt m a number of cases 
of rheumatic fever we do get non-hemolytic streptococa, but it 
is yet to be proved that m every case we do get non-hemoIytic 
streptococa In fact, out of 6 patients with acute rheumatic 
fever which I have had, only half of them showed streptococa 
from the valves Now you would think that that would be the 
one place you would get orgamsms constantly if they were 
etiologic factors, but this has not been true m our expenence 
You may recall that httle girl with subcutaneous nodules We 
obtamed four different types of non-hemolytic streptococa from 
her heart valves Those were classified by means of fermentation 
reactions So that you can readily see that there is a great deal 
more work to be done m the etiology of the disease Now I 
think we often gam more by acknowledgmg our ignorance than 
by presuinmg that we really do know somethmg I don t 
wish to say that these orgamsms have nothmg to do with acute 
rheumatic fever, I do wish, however, to leave the impression that 
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it has not yet been proved that they have anything to do with it 
As far as we can say, the organisms we have found were members 
of a large group of non hemolytic streptococci. 

The other subject I want to take up is the subject of sahcyl 
ates Now m your pharmacologies and m your therapeutics 
you will not be able to find a great deal about sahcylates A 
good deal of work is bemg done, and I shall tell you of some of 
these results relatmg to the subject m which I am mterested at 
this time I want you agam to fed that these arc subjects for 
thought and not for dogma Let us first study the properties 
of the sahcylates. They have certam antiseptic properties, 
c g , they inhibit putrefaction. You may recall that the question 
of sahcylates was brought up recently m the preservation of 
meats, frmts, etc. They do inhibit putrefaction They kill an- 
thrax baalh m a dilution of 1 1500, and inhibit staphylococa 
in a dilution of 1 6SS Other organisms are inhibited m about 
the same proportion, from 1 500 to 1 2000 That is, the sahc- 
ylates, as well as sahcylic aad itself, possess a large amount of 
antiseptic property 

How are the sahcylates absorbed? If you want to have 
sahcylates absorbed from the skm, what vchide would you use? 
You would use an on or a grease. Salley lates are absorbed from 
the skm either through fat or alcohol as \ehidcs Sahcylates 
are practically all absorbed from the stomach and from the 
intestinal tract, and very httle sahcylate is escrcted in the 
feces 

Sahcylates are found m practically all the body bssues and 
fluida Latdy Hanzlik and Scott, w ho arc studymg the pharma 
cology of sahcylates m Cle\'dand (tbcir work represents the most 
recent work), haie found that the distribution m the blood and m 
the jomt llmds is practically the same, that is, the concentration 
IS the same Perhaps the percentage of concentration in the jomt 
fluids 13 a httle less than m the blood An mtcresting fact these 
authors have brought forward is that In the blood of acute 
rheumatic feier patients, durmg the febrile penod, conecntration 
13 less than m any rhenmabe paUents One pomt they has’c not 
duadated is that perhaps the febrile state camses the destruebon 
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of salicylates If they would compare rheumatic fever patients 
with other patients in which a similar febrile condition is present, 
would It still be proved that there is less sahcylate in the blood of 
rheumatic fever patients? They have not controlled the work 
to see whether there is a similar dimmution m the blood of pneu- 
moma, we will say, or scarlet fever patients This on the face 
of it is a suggestive pomt It may be merely a febrile decrease 
The form in which sahcylate exists m the body fluid— sodium 
sahcylate — is so much less antiseptic than sahcyhc aad, and is 
foimd m such weak concentrations compared to the antiseptic 
achons, that there has been considerable discussion as to the form 
m which it does exist m the body flmds Hanzbk and Scott, 
however, think it must exist in the form of a sodium or some other 
salt of sahcyhc aad, and not as sahcyhc aad itself, because 
by employmg the feme chlond test to detect free sahcyhc aad 
they have found practically none m the jomt flmds, and this is 
the place you can study it most readily 

It has been claimed — and you will see this pomt m very recent 
books — that the administration of sahcylates mcreases aadosis, 
that by pushmg the drug you get symptoms of aadosis Hanalik 
and Scott studied that pomt and found no change m the hydrogen- 
ion concentration or dimmution m buffer salts m patients who 
were given salicylates pushed to the toxic Iinut Hence the 
fear which has been brought forward that COj m the lomts — 
the condition of aadosis, m other words — might cause the sodium 
sahcylate to be changed mto sahcyhc aad, and it seems to me 
this IS as far as we can go, and that that theory wiU have to be 
done away with 

The sahcylates are practically all excreted m the urme, 
largely m the form of sahcylunc aad, and the study of this is 
practically impossible, as it produces Fehhng’s reaction, so that 
It cannot be said that there is sugar in the urme of a patient 
who has been takmg sahcyhc aad, and this is often a source of 
trouble, because only yesterday we wished to make the sugar 
test m the urme of a patient who had been havmg sahcylates 
Another pomt brought out is that sahcylates are excreted for 
about sixty to seventy-two to seventy-five hours after their 
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administratioii has been stopped Someone asks "why not get 
nd of it before making the sugar test You can, of course, in this 
way get the sugar test and make a differential point 

Now as to the effect upon the gastro-Intestinal tract As you 
know, it IS directly imtatmg, causing nausea, vomiting, and diar 
rhea, and m large doses ulceration may result These symptoms 
appear more when sahcyhc aad is given than when sodium 
sahcylate is given 

As to the effect upon metabolism It is said to have mcreased 
metabolism I^Tiether or not that is so I beheve we cannot say 
as yet, because metabolism studies have not been earned out m 
caloruncten, the only way you can detemune metabolism ac- 
curately 

As to the effect upon orculation In toxic doses you get a fall 
in blood pressure, while m therapeutic doses you do not get this 
fall as a rule. Occasionally you get arhythmias such as I have 
mentioned previously as occurring m rheumatic fever, but the 
trouble is to determine whether arhythmias are duo to the disease 
or to the drug, and that is always a pomt that comes up for 
discussion You remember I showed you a case with Aschoff 
bodies, certainly the heart m that case was badly nddlcd with 
disease, rheumatic myocarditis, so it is difficult to say whether 
m therapeutic doses we have any disturbance of the heart 
This IS a point that has been brought up to you, I know, because 
you have asked me about the use of sahcylatcs in cardiac div 
turbanccs, and evidently some of the men you have heard have 
said you should not use them when the myocardium is mvolvcd 

As to the effect upon the kidneys TATien the drug is gi\ cn to 
the pomt of tonaty there is practically always diminution m 
urmc output Now the wcighmg of patients has shown that 
many of them mercase in weight at this time, so that it is thought 
that there may be some mvisiblc edema. The study of renal 
functions has shown m some patients a dimmution m phthalcin 
at this tune, m others no disturbance, in some mcrcase m mlro- 
gen, m others decrease, and in others no disturbance at all 
In other words, there is no constant disturbance of kidney func 
tion c-xcept water output, and that is constantly disturbed at 
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the tune of toxiaty In rabbits, dogs, and cats which have 
died at the point of toxiaty or which have been killed, there is 
practically always cloudy swelling, and another point that I 
should mention here is that the unne at this tune always shows an 
increase in albumin if albumin has previously been present, or 
if not, an albummuna begins to appear At the same tune you 
get blood-cells and peculiar bodies which, to the mexpenenced 
observer, look like casts, but seem to be a conglomeraton of 
leukocytes m true cases If casts appear at all, they come a 
httle later 

As to the-effect upon antibody production As far as I have 
been able to detenmne there is only one work m which anti- 
body studies have been made, and that was on the effect on 
antibody production m this the water states that no effect was 
observed Lately I have been studying this point, but the work 
has not been published, it is in the process of completion I 
have not found that it had any effect upon the production of 
aggluUmns, either mcrease or decrease. Control animals and 
ammals receivmg sahcylates all show the same general type of 
antibodies, both as to tune of appearance and as to quantity of 
antibodies 

As to the effect upon temperature It is antipyretic In 
experimental fever there are certam statements that it diminishes 
fever m mfected rabbits However, m foUowmg the temperature 
curves m these rabbits I have not been able to see any effect upon 
the fever of rabbits that were mjected with the streptococa or 
pneumococa It does mtrease diaphoresis and causes sweatmg 
When you get patients toward the toxic dose, they sweat, more 
particularly with aspum AH who have taken aspirm know that 
As to the effect upon the auditory organs In animals mjected 
or poisoned ■with it, there is injury to ganghon cells and auditory 
tracts, so that the rmgmg m the ears that we get is explamed on 
a real etiologic basis 

Now what are the sahcylates that we ordmanly use? I thmk 
they nre for most of us two, but for most of the people m the 
country four — sodium sahcylate, methyl salicylate (oil of 
■wmtergreen), aspirm, which is sahcyhc aad, and diplosal 
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As regards the tone dose, a point that you will hear and read 
about is that natural sahcylates, sahcylates made from oils, are 
less tone than synthetic sahcylates In a true study carefuHj 
worked out at the Amencan Mechcal Assoaatiou it has been 
proved that synthetic sahcylates are no more tone thnn natural 
ones The mean tone dose of sodium sahcjlate for males is 
180 grains, for females 140 grains, of methyl sahcylate, for males 
120 minims, about the same for females, of aspinn, for males 
165 grams, for females 120 grains, with diplosal the tone dose is 
less and early seen because it is double sahcyl salt, for males 100 
grai n s, for females 80 grains One point that is brought up 
m connection with this 13 that the administration of sochum bi 
carbonate with a proportioiiate amount of saheyhe aad detucases 
the tondty Scott and Hanzlik tell us this is not so By study- 
mg the point of tonaty in patients receivmg bicarbonate and 
sochum sahcylate or sochum sahcylate alone, they found it was 
practically the same However, the administration of sochum 
bicarbonate with sochum sahcylate does seem to be less iiiitatmg 
to the gastro-mtcstinal tract 

Now agam in clinical conditions, what do the sahcjlatcs do? 
They act as antipyretics, they act as anodjmes, that is, they 
decrease pain, and as antiseptics These are the three actions 
SjTichronous with the fall m temperature and with the clearmg 
up of para, there is diminution m the local jomt signs and sjmp- 
toms The sahcylates do not decrease the complications of the 
disease I think this statement has to be modified a httle, 
because probably fewer patients die as the result of treatment 
mth sahcylates, and ccrtamlj the penod of conralcsccncc is 
shortened They don’t come out of the disease wrecks as they 
formerly did They come out of the disease m folrlj gcxxi conch 
bon except for their heart lesions which might hare arisen as a 
result of the disease Complicalions of the disease occur in 
pracbcally the same wa) Another thing that has been brought 
forward b) Dr Joseph Miller of Chicago is that m a study of 
cases treated and untreated, be found that the course of the 
disease m untreated patients was pracbcally the same ns in 
those bcated Howeror, the difference in the comfort of the 
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pabents, loss of weight, anemia, etc , in the two groups was 
striking 

Now It may be worth while just to show you two or three 
patients that you have seen before, and I think that means more 
than to tell you too much These pabents that I am brmgmg m 
have all been down before This man was m last week, and 
he illustrates one pomt He came mto the hospital with stiffness 
of a number of jomts and inflammatory symptoms, redness, 
pain, and swelhng He was started on 80 grains, and those who 
are near enough can see by this chart that there was contmual 
outbreak m new jomts until we had increased the drug to 160 
grains There was a febrile condifaon imbl that time When 
we got up toward 160 grams, the fever came down and with it 
there was dimmubon of the sjanptoms m the jomts that were 
first involved After the patient had been on 160 grams for 
four days the jomts all cleared up, except for a httle sbffhess 
It is necessary to push the drug weU toward the toxic pomt in 
many pabents I think with this pabent it might have been 
better to have started with 120 grains That is the usual dose, 
120 grains a day, but it was necessary to raise it still more with 
this pabent Another thing we have done with this pabent is 
that after gettmg it up to that pomt, instead of stoppmg abruptly, 
the drug has been tapered off This man has some signs of cardiac 
mvolvement Today there is a httle mcrease m temperature, but 
he has had a stomach upset We cannot find any new symptoms 
to explam it You may recall that I menboned to you that when 
you see shifts m temperature you should look for visceral com- 
phcabons It is possible these are due to the drug He is gettmg 
now 60 grams of sahcylate a day That is one type About 
60 to 75 per cent can be recovered m the urme, the rest is de- 
stroyed With febrile condibons there is more destroyed 

Another thmg there is an idiosyncrasy for the drug That is 
what I wanted to mention m this pabent This pabent has had 
some symptoms of jomt trouble for two months, and she also 
has cardiac mvolvement, mitral insufficiency, and we t hink 
perhaps some myocardial degenerabon She came to the dis- 
pensary once or twice and was given sodium salicylate, but the 
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joints did not dear tip She came mto the hospital with knees 
and ankles mvolved and shght involvement of the hands She 
was given 120 grams of sahcylate for two days and then more 
jomts became mvolved At the end of five days we had to stop 
because she was showmg gastro-mtestmal symptoms and had 
some rmgmg m the ears, 120 grains approach the toxic dose for a 
woman of her weight We were not helpmg the jomts a great 
deal, so we switched from one form to another I don’t know 
why It IS, but it IS a clinical fact that when we switched from 
sodium sahcylate to aspirm there was a rapid deanng up and 
the patient had no more tone symptoms. On Sunday she began 
to have some httle nausea and rmgmg m the cars on aspirm, 
and all treatment was stopped This mommg after having 
free jomts for two or three days, both the knee and ankle are 
again mvolved. So that about the time from Sunday morning 
until today is not quite the maximum period in which sahcylatcs 
would be excreted, but it is gettmg along toward the time where 
there is very httle sahcylate to act About that tune there is 
recurrence of joint symptoms, this is an important pomt to bear 
m mmd There is a thmg we all have to learn by cxpencnce, 
that it does not do to withdraw salicylates too rapidly It 
might have been better in this patient not to have withdrawn 
sahcylates m the form of aspirm altogether but to have reduced 
the dose by half 

I shall just show you the charts of these patients because 
they are type cases, and I think you have seen examples of various 
types (we havo tried to show them with the lantern) I shall 
not go mto the history of these patients, but they are cases which 
illustrate the action of the drug I don’t think that we care so 
much about seeing the exact jomts W’hat we would rather sec 
IS as much of the jomt chart as we can, the temperature which is 
here, and the drug This patient had only inrobcment m the 
hands and arms and was given 100 grains of «ahinhte a day 
The temperature, you will sec, rapidly fell to normal At this 
time we had to stop it for a day because of tone symptoms, 
but the jomts cleared up enUrcly, and from that point on aspirm 
was given instead of sodium s.-ihcylalc, and the temperature 
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Stayed practic^ly normal At this pomt the febrile nse was 
due to tonsillectomy which was done at the time That is a 
mild case which shows rapid response 

Now the next case Here’s a patient who had fairly high 
fever with pretty general polyarthritis, m which there was rapid 
decrease in the temperature with a synchronous decrease m 
jomt symptoms At this pomt the patient felt so much better that 
he deaded to go home, and he did go home It is a question 
whether we do well with every patient to help the pam Pam 
may be a conservative process, it certainly is m rheumatic 
fever where it is necessary to give the heart a prolonged penod of 
rest, and this is a thmg you will find requires all the sVill of the 
physiaan — ^to keep a patient who is free from pam m bed and 
quiet, which is so necessary for him These two cases cleared 
up very rapidly 

In this case we obtamed the history before the patient came 
mto the hospital There was ankle and feet mvolvement several 
days before admission Temperature was 103° F on admission 
and there was more mvolvement for a day or so until the patient 
got under the eflfect of the drug, which was 150 grains m this case 
Then the jomts cleared up very quickly You will see that while 
m those other patients there was a deanng up of the jomts 
immediately, m a patient of this type there was some httle 
mvolvement of these jomts for ten days after the others cleared 
up, but again the drug was dropped and the patient went on 
without any further comphcabons That is a httle more severe 
type of case 

Now for the next case Here is a patient from whom we got 
the history for about ten days before admission, he happened to 
be an mtelhgent patient and was able to tell how the jomts became 
mvolved and the therapy employed For example, the wnst- 
jomts were mvolved for four days, then the elbows, and then the 
metacarpophalangeal jomts, then the ankle became mvolved 
This IS the pomt where the patient was admitted to the hospital 
Here the patient again received 150 grains This day there 
were some toxic symptoms and the drug was decreased, but not 
stopped The temperature kept up and at this point there were 



RHEUMATIC FEVER 


6S5 


again toxic symptoms, nausea, and vomitmg, so the drug was 
changed to the fonn of aspmn On a smaller dose of aspuin the 
temperature came down and at the same time all jomt symptoms 
cleared up The switching to another form of the drug was 
certainly beneficial m that patient, and the symptoms cleared up 
and remamed so You will notice that in all the patients whom 
we can make stay m the hospital we don’t stop the drug for 
more than a day (if we do stop it), but switch to the other form 
and taper off 

Now this case illustrates that pomt again, general poly 
arthntis The patient was recelvmg 150 grams of sodium sahc- 
ylate, the temperature was going down, but toxic symptoms 
were appearing, and after the drug had been stopped two days 
the temperature began to go up ngarn, more jomts appeared 
mvolved (and it took up to this pomt, two days, for the jomt 
mvolvements to reappear), and It was not untD after three daja 
of administration of the drug that there was any sign of dimmu 
bon Now this is a thmg you see that is so discourgamg with 
many pabents, that in spite of givmg drugs to the pomt of 
toxiaty, there will be some residue of tenderness and pain m the 
jomts and often stiffness that will conbnue for a long time, and 
also the pabent will conbnue to show some mild fever I,et us 
see how long it took before we cleared the jomt E>'mptom5 
up It was a matter of three or four weeks before the jomt symp- 
toms in this case cleared up The pabent was watched to be 
sure of no recurrence and remained normal for three months. 
This 13 the type of patient in whom you so often get recurrences 
of jomt symptoms. 

This IS the last chart, and I bring this before you to show 
you what you should not do We made the mistake and you 
should profit by it. This pabent had general poljarthnbs. 
After two days of 150 grams, on the third day the pabent vormted 
It did not affect the temperature a great deal The dose was 
dropped to 75 grains a day, the temperature was going up, but 
the jomts were not clearmg up Then the dose was mcrcased 
as you have to do occasionally, up to 200 grains a day before we 
began to affect the patient's condiUon fasorably Agam tone 
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symptoms appeared and we had to drop the drug for two days, 
and then agam went back, to 200 grams, and by mampulatmg in 
that way finally the fever came down and the jomts cleared up 
Now the sahcylatcs were contmued at 50 grams a day for another 
week or two and then the patient was allowed to go home In 
one week's tune he began to have polyarthnbs agam and came 
back to the hospital with general polyarthritis, and we had to 
go through the whole procedure agam, but this tune, instead of 
doing what we did before, allowmg the man to go out while still 
under the influence of 50 to 75 grains a day, the drug was tapered 
off It was given in the form of aspinn and tapered off as you see 
here, and this time the patient recovered and remamed well 
So that IS a better way to treat the patient than merely to clear 
up his symptoms and let him go 

Now just a httle general outhne of what we do for these 
patients The specific action of the drug and how to handle 
the patients with salicyhc aad I hope I have made these pomts 
clear enough so that you will appreciate the different types of 
response and what to do Now the general treatment plan Of 
course, aU patients should be quiet m bed until free from fever 
In every case with visceral comphcations from the heart the 
patient should remam m bed until the cardiac rate is normal or 
practically normal Then as soon as you get them up I think it 
IS well to begm massage, it is very grateful to patients who have 
been m bed for a long tune to have the jomts and the muscles 
massaged Passive massage is a form of exercise that does not 
throw much work on the hept and yet improves the general 
muscle tone Patients do get up and about m better condition 
when they have been massaged The food for these patients 
should be made attractive and enough given to satisfy them 
They ought to have at least 3000 calones a day, if not more, be- 
cause rheumatic fever is one condition that leaves your patient 
emaciated and anemic, and you want to save his strength as much 
as possible As for bedclothes a httle pomt worth mentiomng 
IS that smce these patients usually sweat a great deal, if you use 
flannel or cotton flannel sheets and mght clothes when they 
sweat they are not left m a wet mushn poultice, as is the case 
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With those patients who have nothing but mushn or linen next 
their skin. It is very essential to care for the skin propcrl) 
These patients slveat so much that they require frequent bathing 
carefully performed because of pain, and it is well to use powder 
rather freely The position of the patient in bed is more or less 
nnportanL A very sick rheumatic fever patient rests most 
easily m the position one gets m the Gatch bed, sittmg up with 
the legs raised Sittmg up leheves the legs a great deal and this 
IS the position of least exertion If you cannot obtam the Gatch 
bed, your patient should have a back rest, while pillows beneath 
the knees and arms also reheve them a great deal Bmdmg of 
the jomts with cotton is a very agreeable detail that the nurses 
have worked out here. They take 1 mch or li mches of cotton, 
cover It with gauze and make a huge bmder which goes around 
the jomt and laps over, and is pinned with safety-pins This 
bandage ^Imts the jomts and keeps them warm, and if you want 
to use local applications you don’t have to take it off each time, 
you just lay the binder back on the bed and expose the joint for 
inspection and then put it up agam with the least mconvemencc 
and pam to the patient 

I think I have called your attention to the medication. 
With the sahcylates we always combme a proportionate amount 
of sodium bicarbonate, so that if the patient is getting 120 
grams of sodium sahcylatc he is also getting 240 grams of sodium 
bicarbonate. This is a general rule worked out cmpincally and 
one which seems to work well If the sodium bicarbonate is 
repulsive to the patient as it is to many, you ma> decrease the 
drug What we usually do is to give ten doses of the drug a day, 
we don’t give it durmg the mght. If we want to gi\x 150 grams 
a day, we give it m ten doses. Then as >ou decrease the drug 
you can decrease the mterval and dccica»e the amount each time 
It IS said that pleural exudates disappear under the use of sahe 
ylatcs just the same as jomt exudates Occasionallj j ou haso 
to tap the pleura, as jou do m any plcuris> with effusion An 
other expression of rheumatic feter is hjperpjTCXia — that is the 
form of rheumatic fever where the temperature goes up to 108° 
or 109° F , you sec this but rarely nowndaj-s These patients 
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get no salicylates In this hyperpyrexic form of rheumatic 
fever you have to treat the patients with cold baths just as m 
hypeipyrexia from any other cause In giving sahcylates, the 
pomts you should look out for are first, nausea, then nngmg m 
the ears Occasionally patients develop delinum, and this delir- 
ium can be the most troublesome thmg m methane Patients 
I have seen with sahcylate dehnum had the most acute mama 
you could possibly imagme You have to treat these patients 
as you would acute mamacs, you have to use morphm, while 
at tunes the administration of paraldehyd is useful Certainly 
you have to withdraw the sahcylate, and when you start m again 
you have to proceed most cautiously and it is well to give it m 
some other form The patients with general cardiac symptoms 
or symptoms of carduc mvolvement should remam m bed from 
six weeks to two months That is one of the hardest thmgs 
you have to do m mediane, namely, to keep m bed these patients 
who feel perfectly well, and to emphasize how important rest is 
for them without makmg them hypochondriacs And that is a 
thmg that reqiures not only knowledge, but skill m handhng 
patients Some you will have to scold, others you have to coax, 
and to apply the nght psychic therapy is almost as important as 
to apply the nght drug, so that the treatment of this disease 
should be directed not only toward poljmrthntis, but toward 
what IS a more serious symptom, the cardiac mvolvement, that is, 
pancarditis 
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ACIDOSIS, TWO CASES OF DIABETES MELUTDS AND 
ONE CASE OF CHROHIC NEPHRITIS WITH SEVERE 
ACIDOSIS 

Methods for Determining the Ccmdltjon of Addosis The 
Use of Sodium Bicarbonate in Combating this Condition. 

This afternoon, gentlemen, I propose to show you 3 cases 
illustrative of the condition of addosis The cases themsch-es 
need occupy but little of our time, but I wish to take this op- 
portunity to present for your consideration in as simple a manner 
as possible certam fundamental facts concemmg aadosis, a 
dear understanding of which is necessary to determme the ctiol 
ogy, diagnosis, and intelligent treatment of this condition 
Case 1 — ^Mlss M , aged twenty mne, is an Amencan school 
teacher, with a history of diabetes of some five years’ duration, 
the onset of which she associates with a broken arm An mter 
esUng feature of her family history is that her mother died at the 
age of thirty seven of diabetes meUitus One year after onset 
she was “in a stuporous condition for seven days ’’ Durmg 
the past four years she has been under excellent care Her 
treatment has been prolonged low diets and occasional fasts to 
get nd of the last trace of glycosuna which has resulted m 
keeping her sugar free, for most of the tune in good condition, 
and m her abibty to do considerable work For the past few 
months it has been necessary for her to keep to a very low diet 
in order to remom free from glyxosuna Four months ago she 
dedded to break away from her diet and to cat enough to make 
*59 
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her comfortable Accordmg to her statements she has been 
eabng practically everything except that she has made an at- 
tempt to keep the fats low Also she has discontmued tpsting 
her unne for sugar Two weeks ago she developed marked 
edema of the legs and abdomen, but this disappeared promptly 
foUowmg the mgestion of 16 grams of theocm Smee then she 
has grown rapidly weaker and had mcreasmg difficulty m short- 
ness of breath For two days she has spent most of the time 
lymg down Yesterday she was nauseated and vomited 
Appredatmg her condition, she took two teaspoonfuk of sodium 
bicarbonate She has eaten nothmg for the past two days, 
partly because of her lack of appetite, and partly for treatment 
of the addosis, which she recognized hersdf We shall see the 
patient for a moment 

She IS well nounshed, although apparently very weak 
Notice the deep dusky flush on both cheeks A veiy striking 
feature is the drowsmess and mtense hyperpnea You observe 
the deep breathing, with no pauses between respirations At 
the end of each expuration is a soft sigh The rate is not so rapid 
as one is at first led to beheve It is qmte different from the 
breathmg one sees m pneumoma, which is short, rapid, and 
shallow, followed by the charactenstic expiratory grunt Nor 
does it simulate in any way the breathlessness encountered m 
heart disease or the extremely rapid respiration occasionally 
seen in hystena If we speak to Miss M she partially ojjens her 
eyes, answers languidly, but mtelhgently The hp® are dry, the 
tongue red The type of breathmg, known as Kussmaul breath- 
ing, and the picture you have just witnessed is as perfect as you 
will often see It was very carefully and accurately described 
as “diabetic coma” by Kussraaul m 1873, whose onginal desenp- 
tion I strongly urge you to read 

There are certam laboratory findmgs which I shall give now, 
but reserve the discussion of them, as also the etiology, diagnosis, 
and treatment until after showmg the other cases and takmg 
up the subject of aadosis m general 

The unne contains 0 6 per cent sugar and a heavy trace of 
albumm, with many highly refraetde casts These casts have 
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long been termed “coma casts ” It also contains diacebc aad 
++++ and acetone ++++ reactions The twenty-four hour 
amount of urme contains 6 ^ grams ammonia and a total acetone 
of 65 grams The blood COj is 20 volume per cent , there ore 
100 mgm of acetone per 100 c,c. of blood Blood sugar is 0-35 
per cent 

Case 2 — Mrs L , aged fifty-one, bom m Germany, is a 
widow, who has known that she had diabetes for three years, 
but on a restncted diet has been comfortable, attending to her 
daily duties as a nurse. At no time has polyuna, polydipsia, or 
polyphagia been noticeable. She has had repeated crops of 
bods, which have always responded to simple treatment Three 
weeks ago, however, numerous bods de\’eloped on face, neck, and 
back, several of which have become very large, pamhil, red, and 
swollen. She entered the hospital twelve days ago, at which 
time the bods were treated surgically by Inasion and drainage 
At that time her unne contamed 2 5 per cent glucose, acetone 
+ + -(--1-, and diacebc aad -!--(- + + reactions, no albumin 
but a few hyalme casts Blood plasma CO« was 47 volume per 
cent The starvabon treatment was instituted Two days 
later the blood COj was 40 volume per cent The starvation 
treatment of the diabetes has been continued untd today, a 
penod of eleven days, with very httlc change m the glycosuria, 
but with dimmislung acetone and diacetic reactions m the urine. 
The blood-plasma COi, however, shows a constant diminution, 
until today it Is 28 volume per cent 

As you sec, hits. L hes comfortably on her back, with the 
elaborate surgical apparatus all about for the purpose of imgatmg 
the mcised bods with Dolan’s solution. There is a bright red 
spot on each check She is breathing just a httle more deeply 
than one would expect, with only a shght pause between respira- 
tions, but no sighmg The respiration suggests the type we have 
just seen, but is far less marked There is apparent drowsmess, 
but the eyes are open and a general mtcrest is expressed in all 
that IS going on 

Case 3 — ^Thls case is one of adsanced chronic ncphntis 
Mr JI , aged forty four, American by birth, is a lawyer, who 
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for the past eight months has been troubled with general weak- 
ness, dyspnea, swelhng of the feet and ankles, sleeplessness, 
faulty vision, nausea, and occasional vomitmg 

We notice a gray-haired man with palhd complexion, puffiness 
under the eyes, expressionless face, and lips with a sbght purplish 
hue His breathmg is labored, deep, suggesting air hunger, 
m seventy occupymg a position about midway between the first 
and second cases His breath has a very foul, iirmous odor 
He is particularly restless, tossmg from side to side on the bed 

On physical exanunation one finds a large heart beatmg 
about 100 tunes to the mmute at a regular rate The arterial 
walls are thickened and tortuous The tension seems mcreased, 
the blood-pressure is 180 systohe, 120 diastohc. At the bases 
of the lungs postcnorly are numerous moist riles A moderate 
edema of the lower legs is evident 

The unne has a specific gravity of 1006, heavy trace of al- 
bumm, many hyaline and granular casts The tests for acetone, 
diacetic aad, and sugar are negative The twenty-four-hour 
amount of ammonia m the unne is 0 3 gm On entrance about 
four weeks ago the urea mdex was 3 7, blood urea at this tune 
1 119 gm per hter Three days ago the urea mdex was 0 7, 
the blood urea 3 0 gm per hter In two hours no phenol- 
sulphonephthalem appeared m the unne Today the urea mdex 
IS 0 17, and the blood urea 3 9 gm per hter, blood-plasma COi 
20 volume per cent 

The last case you have seen is an advanced chrome nephnhs 
with the clmical picture of severe aadosis Evidence of aadosis 
IS found m the blood COj, which is only 20 volume per cent The 
cases just shown represent very severe and senous grades of 
aadosis Equally severe conditions occur m gastro-mtestmal 
and nutntional disturbances of children, a descnption of which 
IS given by Mamott and Howland Varymg milder degrees of 
aadosis occur m many other pathologic conditions, as m the 
acute mfections and chrome diseases 

Discussion — To diagnose and treat the condition of aadosis 
mtelhgently we must know m some detail about the reaction of 
the body m general, the constancy of this reaction, and how it is 





maintained Life and proper functional activitj of the cclbi m 
the body depend to a great extent on the maintenance mtliin 
qmte narrow hrmts of three important factora, namelj , tempera 
ture, osmotic pressure, and reacbon The mechanism b) uhich 
the organism is able to keep the reacbon or add base equilibrium 
constant under the sbess and strain of metabolism and muscular 
work is qmte well known, less is known about the regulation of 
temperature and osmobc pressure. I think it is safe to assume 
that all of you have heard the expression Ujtlrogeit ion concenira 
lion and its use in conneebon with the blood What do we 
mean by the hydrogen ion concentration of the blomi? Pure 

+ 

water, HiO, ionizes as follows HiO - H + OH, i r , very few 
molecules separate into H and OH ions in equal numbers 
In pure water at 25° C there is 1 gm of ionized H in 10,000,000 
liters. This is taken as the standard of neutrality In other 
words when the concenbabon of H ions in any solution is greater 
than the concentration of OH ions, or greater than 1 gm in 
10,000,000 liters, the solution is aad, and conversely, when tlic 
concentration of H ions is less than Uic concentrabon of OH Ions 
or less than 1 gm m 10,000,000 liters, the solubon is alkaline 
Normal blood and body fluids as found in the body contain about 
04 gm of ionized hydrogen in 10,000,000 liters, and by our 
defirabon are shghtly alkalme. The concentration of 11 ions 
m the blood may not vary dunng hfc except within extraordl 
nanly narrow limits This is better apprcaated when I tell you 
that an increase to the amount of 1 gm in 10,000,000 liters 
promptly results in death 

Next, how does the body maintain this very constant reaction 
throughout life? As the result of metabolism tlicrc are constantly 
being poured into the blood sbeam and Ixxly fluids laryang 
amounts of aad substances which would toon change the slightly 
alkalme blood to an aad medium were it not for a speaal pro 
tecbve mechanism Among the important constituents in the 
blood plasma which maintain the reacbon at a constant level 
are sodium bicarbonate, phosphates, and albumin Tins after 
noon I shall consider the part pLaycrl by the bicarbonate only for 
the simple reason that it is by far the most important factor 
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Perhaps the manner m which the blood keeps from becoming 
aad may best be explamed by a rather crude illustration For 
the moment let us consider the blood as partially filhng a recep- 
tacle similar to the one I have placed on the board (Fig 48) 
The space over the blood we may represent as the lungs, and the 
outlet at the bottom the kidneys Under normal conditions the 
concentraton of sodium bicarbonate m the blood is kept at a very 

constant level, which we may desig- 
nate by the hne b m the diagram 
Now, if either through a speaal diet, 
or by the administration of sodium 
bicarbonate, this level is raised, the 
kidney, so sensitive to the shghtest 
changes, removes the excess and re- 
turns the blood bicarbonate to its 
normal concentration level As alka- 
hne excess m the organism occurs 
quite mfrcquently unless artifiaally 
produced, the fate of the aads be- 
comes of greater importance 
The first aad factor to consider is COj A very important 
property of sodium bicarbonate enables the blood to take up and 
transport to the lungs large amounts of carbomc aad, which 
are bemg produced constantly In the blood carbomc aad 
and sodium bicarbonate are assoaated in very defimte propor- 
tions, detemuned by the reaction (hydrogen-ion concentration) 
of the blood, actually about 1 part of COs to 12 parts of sodium 
bicarbonate It is necessary that they occur m these proportions 
constantly, otherwise an excess of carbomc aad would mcrease 
hydrogen-ion concentration of the blood beyond that com- 
patible with life This mcreases the carrymg power of the blood 
for this product of metabolism and is of great importance to the 
body 

As the blood comes to the lungs, m obedience to the law of 
partial pressure, CO* diffuses into the alveoh to be discharged 
from the body during respiration and the blood made ready to 
take up more caxhonic aad It may not be out of place to say 
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here that the center m the medulla which controk respiration is 
exquisitely sensitive to very shght changes in the reacbon of the 
blood caused by increased carbonic aad So sensihvc is it that 
when the concentrabon of H ions increases over the normal of 
approxunately 04 to 0 406 gm m 10,000,000 liters, the res- 
piratory mechanism is stimulated to act It is this very shght 
change gomg on constantly that produces regular respirabon 
You may demonstrate this phenomenon to your own sabsfacbon 
by a simple breathing expenmenb As you breathe the air from 
the lungs over and over again mto an air bght bag and the con 
centrabon of COi macases you find your respirations are m 
creasing from say 20 to 40 m a very short bme Diffusion of 
COj from the blood mto the lungs takes place with great ease 
The factor of safety is very greab 

Besides COj, other aads which are not volatile are produced 
during metabolism, for example, hydrochloric aad, sulphuric 
aad, phosphonc aad, oxalic aad, beta hydroxybutync aad, 
diacebc aad, laebe aad, and other orgamc aads. Strong aads, 
like hydrochloric aad and sulphunc add and oxahe add, im 
mediately on their produebon dairn base and form neutral salts. 
Other aads produced, such as phosphoric aad and beta h}xiro- 
oxybutync aad, also claim base, but through a qmte remarkable 
and, indeed, fortunate mechanism m the Udnej’ may be excreted 
to a considerable extent In the free state thus savmg for the bodj 
base for use over and over agam Bases so returned, of course, in 
the presence of abundant COi form bicarbonate thereby hdping 
to keep the concentrabon of this substance at a proper level 
On inqmry m a little more detail just how this occurs let us refer 
to our simple diagram on the board Imagme for the moment 
that there are many small inlets on the side of the rcceptade 
which are pouring aad substances mto the blood sodium bi 
carbonate solubon The aad radides daim base immediatdy 
The base kept on hand for such purposes is that combmed with 
the bicarbonate, and in our illustrabon is sodium The COj 
bang replaced by some other stronger aad radidc is liberated to 
the blood-stream and cventuall} eliminated b) the waj of the 
lungs I chose sodium to combme with the bicarbonate ( — HCOi) 
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because it is probably the most important morganic ion in this 
connection Another extremely fortunate circumstance arises 
One of the waste products of protem metabolism is urea, which 
you will remember is composed of NHj and COj But when there 
are large amounts of aad bemg produced the ammonia is used 
to neutralize these aads, and as we know the COj is easily elimi- 
nated by way of the lungs The neutral ammonium salts of the 
aads which do not appreciably affect the reaction of the blood 
are then excreted by the kidney, another illustration of a pro- 
tective mechamsm 

Under ordinary and usual circumstances the amount of 
base mgested m the food, the utilization of ammoma and the 
abihty of the kidney to save base for the body, keep the bi- 
carbonate m the blood and body tissues at a very constant level 
If, however, aads are produced to such an extent that this 
mechanism fails to take out for the body and blood all the aad 
products, then the bicarbonate base of the blood is called upon 
and elmunatcd in combmation with the excess of aad radicles 
This leads to a lowenng of the bicarbonate m the blood and a 
condition known qmte generally as addosis A condition of 
aadosis may result also m cases when the aad radicles combme 
with the bicarbonate base and are not ehmmated The available 
base IS diminis hed The diminished bicarbonate m the blood 
reduces the carrymg power of the blood for COj, which theoretic- 
ally may lead to a damnung back of COi m the tissues A third 
condition of aadosis may exist with the bicarbonate of the blood 
at a normal level This is accomplished when the respiratory 
center does not respond to the usual shght change m H-ion con- 
centration which IS controlled by the ratio, but requires 
a shghtly greater H-ion concentration than normal, thereby 
producmg an accumulation of CO* m the blood This condition 
IS known as COj aadosis For our defimtion, then, with the 
exception of CO2 aadosis, we may consider aadosis as a condition 
m which the concentration of bicarbonate m the blood is reduced 
below the normal level 

Demonstration —The propoty of the blood to neutralize 
aads and alkahes without changmg its reaction veiy appreciably 
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may be demonstrated quite simply Here are four beakers, two 
of which contam a few cubic centimeters of a solution of phos- 
phates (1 part monosodium phosphate to S parts of dibasic 
phosphate), havmg in general the reaction and pn^rty of the 
blood carbonates. Two of the beakers contain normal salt 
solution On adding phenolphthalem to one of the beakers 
with the phosphate solution no color is produced In other words, 
it is aad to phenolphthalem. To the other phosphate solution 
we add methyl orange, which produces a yellow color, therehj 
demonstratmg that the solution is alkaline to this mdicator 
Similar results are obtained m the beaker with salt solution 
I have here a quantity of sodium hydroxide of about iV normal 
strength. On addmg 1 drop to the salt solution with the phenol 
phthalem the color immediately becomes a deep pink, mdicatmg 
alkalinity But when added to the phosphate solution several 
cubic centimeters are necessary before any pink appears, and 
then It is very faint Set eral more cubic centimeters arc neces- 
sary before the deqi pink of the salt solution is reached. Now, 
takmg some HCl solution of about rV normal strength, we 
add 1 drop to the salt solution containmg methyl orange 
A deep red results, mdicatmg marked aaditj, but several cubic 
centimeters are necessary to produce a light red when added 
to the phosphate solution. This scrv'cs as a strikmg illus- 
tration of the protective power of the blood agai n st alkah 
and aad We are now m a position to consider the etiology, 
diagnosis, and treatment of nddosis in our cases. It irill be 
necessary first to consider methods for detcrmmmg the condition 
of nddosis 

It is quite evident from our discussion that in order to make 
a diagnosis of aadosis some method of estunating the concen- 
tration of sodium bicarbonate m the blood cither directly or in 
directl} IS necessary Although this is not the time nor the 
place to discuss laboratory metods m detail, I shall call attention 
to a very simple device for dctcrminmg approximately whether the 
concentration of sodium bicarbonate m the blood 1 $ at a normal 
Icvd You will remember m our discussion of the regulation of 
the aad base cquUibrium of the body that if alkah m excess of 



led 


(0> Uoo^ 




0 :io>«*'‘Sopc c^’ >. 

B 5 S®..t *= , „ to ?r! „ telo'f 


U 3 b me , t,r ^ 10 . DBl” t tVie 

1../.HOT1 . vAnod^ ^ <s^>rt r ^e ''^ 

_i^/vt\ 0* 


.■^je 


ives 




1 WO?”«" 1 =co»d, *®*V 

ottoto 

oiv _-oVe Wai^^ve 


ajaov 

TXO^ 






to'^”^oie 4 y"" ^V 4 '^'tS>®e 

W-’«!r,.*eA as a®*® Mao'S * i- 


JW *‘l*e 




c’S.'e - < 


.dity 

tiot 


oS*'“rtooV ’:!,Jal<aBO 


e»B« >“ t “Sa ® 

Hr^r;5i<r. r s2 •tt.a 

nbedici^*^^ Ifiovfd educe '\ ^eted oi \e es^' 

aU ^ v>utet,^^ ^e^c^ c^’^^tessed-,!. eje 


ceita^ 
ad^ 


oi 


a eas 

luW a- 1 ^ooug 


ed to --;„«d, "“Toto.'a'J’rftetoto®. aai 


tou^ 

*''’'^a »ote .eooo 


esp^ 


^idda»® 


21 



ACIDOSIS 


669 


The most accurate method is, of course, to estimate the actual 
amount of bicarbonate in the blood. Recently Van Slyke has 
devised an apparatus making this possible m a comparahvely 
simple manner The blood plasma is mtroduced mto a chamber 
provided with a small gas buret, aod is added to free the COj 
which is bound as sodium bicarbonate, gams hlierty by extrac- 
tion »» vaciio, and finally is measured m the small buret Nor 
mally, 100 c-c. of blood contains S5 to 65 c-c. of COi gas bound 
as bicarbonate. The determination of alveolar air, CO>, and 
blood bicarbonate needs a certam amount of laboratory trmmng 
and experience, therefore it would be wastmg your time to give 
detailed description of the methods. Their usefulness may, 
however, exate the cunosity of some of you to acqmrc the 
technic necessary for these procedures. 

It IS now possible to discuss the etiology, diagnosis, and treat- 
ment of the conditions illustrated by the cases In Case I the 
urme and blood reveal large quantities of acetone bodies which, 
as you know, appear distributed in varying amounts between 
beta hydroxybutync aad, diacetic nod, and acetone The 
presence of these bodies is evidence of faulty or mcomplete 
oxidation of the fats Normally, these bodies e.xist m the merest 
traces m both urine and blood The blood of Miss hi contains 
100 mgm of total acetone in 100 c.c. and the urme contmns 65 
gm of acetone m the twenty four hour amount If one half of 
the latter amount be present m the form of beta hydroxybutync 
acid then 58 gm. of the aad or nearly 6 hters of iV normal aad 
solution were eliminated by the kidney Normally, there is 
seldom over 1 hter of normal aad m the twenty four hour 
urme when the monobasic and dibasic phosphate radicles arc con 
sideted \Vc may say with certamty , I think that beta hydroxy 
butync add is largely responsible for the condition of aadosis 
existing in the case of Miss M The steps leading up to the 
discovery of beta hy'droxybutync aad as the cause of aadons 
m diabetes may interest you In 1877 Walter mtroduced HQ 
into the stomach of rabbits, thereby produong a condition of 
collapse and unconsaousness with dyspnea rcscmbhng the 
Kussmnul diabetic type. He observed a marked increase in 
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ammonia excretion, also a great reduction of the blood COj 
Furthermore, he was able to protect the rabbits by giving sub- 
cutaneous mjections of sodium bicarbonate, so that three tunes 
the fatal dose of HCl could be injected mto the stomach When 
an animal which has received the fatal dose of aad is practically 
dead, with both heart and respiration stopped, mtravenous 
mjcction of alkali brings back hfe, heart and respiration both 
start agam With Walter’s work m nund, Stadelmann, a pupil 
of Naunyn, in 1883 proposed a theory of aad poisomng as the 
cause of coma and mcreased ammoma excretion in diabetes At 
the same tune he suggested the treatment of this condition by 
means of an alkah By determinmg known basic and aad 
radicles Stadelmaim estimated that considerable amounts of 
unknown aad must be excreted m these cases, for he found the 
basic radicles far m excess of the known aad radicles Workmg 
on the theory that this was probably an orgamc aad, at that time 
unknown, he isolated and identified aotomc aad, which results 
from heatmg beta-hydroxybutync aad and sulphunc aad under 
certam conditions It remamcd for KQlz and Mmowski a year 
later to isolate and idenfafy beta-hydroxybutync aad 

The diagnosis of a condition of aadosis m this case rests 
on the findmg of a very low plasma COi, 20 volume per cent 
(normal 55-65 volume per cent) The large amounts of am- 
monia, 6 gm m twenty-four hours, serves as confirmatory 
evidence 

How shall we treat the condition we have here? The pomts 
which have to be deaded are, first, shall we give food? Second, 
shall alkah be used? In regard to food, let me say that during 
starvation the patient has become rapidly worse The aadosis 
has mcreased, so the only course, it seems to me, is to give food 
This should be done m small amounts, chiefly m the form of 
protem, as, for example, eggs and fat-freee milk A l kal i certainly 
IS mdicated Sodium bicarbonate is the drug of choice The 
manner of administration is important. She should receive 5 
gm m 100 c c of water by mouth every hour At the shghtest 
mdication of nausea or discomfort foUowmg the mgestion of 
soda the drug should be discontinued, and if the blood bicar- 
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bonate remains low, recourse to mtravenous injection is next in 
order It is best to give 250 c.c. of a 3 per cent solution of sodium 
bicarbonate at intervals of three or four hours The intravenous 
injection of large amounts, say 1000 c.c. or more, of a soda solu 
tion 13 not infrequently attended by disastrous results I refer 
to sudden death during or just after such injections The 
administration of alkali should also be controlled by frequent 
blood COj determinations if possible, or m any case by watching 
the reaction of the urine The first effect of the nltnl, to be 
found m the urme is a reduction of the ammonia The patient 
should be encouraged to take large amounts of flmd with the 
view of enablmg the kidney to eliminate large amounts of the 
abnormal aad. We know that the kidney will not excrete 
beta hydroxybutync aad, in a concentration greater than 1 
per cent I may say that the outlook, in cases as severe as this is 
extremely dubious 

The atuabon in the second case, hirs. L , is qiute different 
from the first. Miss M Although during the eleven days' 
fast the acetone bodies have diminished m amount, there has 
been a constant ciram on the blood bicarbenate until the low 
value of 28 volume per cent, has been reached The mec h a n ism 
for mamtainmg the blood bicarbonate at a constant level has 
proved madequatc and it has been necessarj to call upon the 
bicarbonate base itself to help out. We have illustrated here a 
qmte different condition than exists m Case 1 No large amounts 
of aad substances are being produced OccasionaUj large 
amounts of acetone bodies accumulate m the blood, which 
accounts for the condition of aadosis In contrast to this 
case not mfrcquently one secs mdividuals m nhich prolonged 
listing results in an increase in the blood bicarbonate Further 
study of the two phases is necessary before we shall be able to 
offer any satlsfaclorj explanation ns to wh) one should benefit 
and others be injured by this treatment. 

Two considerations are of importance m the treatment of 
Mrs L First, diet, second, use of alkali As eleven daj's 
fasting has not improved the glycosuria and the concentration 
of sodium bicarbonate in the blood has constantlj dirmnished 
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when used properiy and intelhgently I have tned to esplatn 
to you how this may be done, and if m> effects have met with 
success the eaerose has not been in vain. 

BIBLIOGRAPHT 

Kussuaul Zur Lclirc vom Diabetes MeTUtut, DcuL Arch. { Hb) . 1874 
jdv 

Waitct, F Untentuchangen tlber die Wlckung dcr Slurejj saf den thieriicbcn 
Orgsnlsrma, Areb. f csp. Path a Phannakol, 1877 vil, 148 
Stadklhann E. Ueber die Umchen der pathologahcn 

beim Diabetes MeUltoi oekI dei Coma DiabeUaim, IbhLf 1883 rvii, 419 
Ktru, £. Ueber cine neue nnkadrebende Sture (Psetido-oaybuttenlure) Zdt 
schr f Bioh, 1834 sc, 165 

Mnfiowsn, 0 Ueber das Vorkommen \*oo Ojybatlcrilnrt Im Ilam bei Diabetes 
MeUiUa, Arch, f cip Path, u Pharmaked. 1884 xvill, 35 147 
Maonus-Levy a. Die Oiybattenfturc and flue BciJeguDgtn rum Coma Diabeti- 
cum, Ibid, 1899 xUJ 149 

Hempessov L. J Du Gldchgewicht ewbeben Basen and SAuren Im tleischcn 
Organbmui, Eigebo, Physioi,, 1909 vfli, 254 A Critkal Studjol the Prtxxas 
of Add Excretion, Jour BIoL CbcoL 1911 Ii, 403 
Palkek, W W,, and HeHnESSOK, L. J Clinical Studks on Add Case EquiHbritim 
and the Ksture of Addodt, Arch, Int MexL, 1913, xfi 153 Studj of the 
Several Factors of Aad Ezoethn is Nephritis Tbid., 1915 x\'i 109 
HotTLAKD J,, and hf Auaorr W M Discosaloa of Addoab srith Spedal Refer 
ence to that Occ ur r in g in Diseases of CbOdren Bofl. Johns Hopkins Hosp,, 
1916 xxvfl, 63 

Vak Sltce and Couabqiatoss A scries of six papers. Studies of Addodt, 
Jour BioL Chem., 1917 xxz, 289 

Methods 

Haipaht, J S, The Examination of Mine Air 1905. 

Haipane, j St and Peiestlet, J G Rcgolallon of Lung Venlllalkia, Joor 
PfaydoL 1905 zxziJ 227 

Paiuex, W Wt and Hekdeksok L. J Olnlcal Studks on Add Base EquiUbriom 
and the Nature of Addosb, Arch InU MeiL, 1913 xii 153 
Sellabps, a W Detenninatkm of Equillbrfam In the ITaman Body Between 
Adds and Bases with E^)edal Reference to Addods and Nephropathies, BolL 
Johns Hopkins Hosp^ 1912, xxhl 289 
BAXOroET J The Respiratory Function of the Bkod, Cambridge, 1914 
FtiDEXictA, L. S. Elne kllnbdre lletbode rur Bcstlmmimg dcr Kohlenslare- 
spanmmg In dcr Lungenloft Bert klin. chnschr 1914 U 1268. 

Van Slyte, D D A hletbod for the Determination of Carbon Dioxide and 
Carbonates In Sohjtkm, Jour BioL Cbem. 1917 xxz, 347 


TOU 1—43 
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Si LuKt’a and Cm Hospitais 


MBCOtTS COLITIS 

Occurrence, Character of Stools, Pathology, Diagnosis, 
Symptoms and Associated Conditions (Constipation, Intestinal 
Putrefaction, Colic, Stomach Derangements, Tetany, Bronchial 
Asthma, Hay-fever, Brtlcaiia, Angioneurotic Edema, Ecchymoses, 
Neuroses with Fatigability), Prognosis, Treatment 

Mucous colitis (coUca mucosa) Is a condition characterized by 
the formation m the large bowel and the expulsion at irregular 
Intervals of large quantities of mucus of abnormal character 
Whether it Is a disease entity or only a symptom is impossible 
to say It occun m both sexes and at any penod of life from m 
fancy to old age, and, contrary to the general belief, is of fre 
quent occurrence in men It may be only madental to other 
lesions and of relative unimportance in the clmical picture, or 
It may be a cause of, or a dominant factor m, profound dis- 
turbances of the health It sends the patient for medical aid 
not usually for the mucous discharge unless this is mistatcn for 
worms, but rather for some accompanyrng mamfestation such as 
persistent constipation, abdominal pam, flatulence, headache, 
or lack of physical or mental vigor and endurance. StrangeU 
enough patients frequently fail to speak of e\ en marked mucous 
stools unless mterrogated by the physician 

It has been a commonly accepted dictum that the chnical 
syndrome mucous colitis, mcludcd always three features, viz 
constipation, cohe, and nervousness, but the disease exists in 
harmful form without any of these conditions It has also been 
assumed that there is always an underlying status neuroticus, 
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but the fact that with adequate treatment of the cohbs a severe 
neurosis not infrequently disappears and leaves the patient not 
any more nervous than other people would suggest that the cohbs, 
at least m these mstances, is not a result of a neurotic state 
The only distinguishing feature, therefore, is the passage at 
irregular intervals of large quantities of mucus 

The Stools —The discharged mucus may be soft and trans- 
lucent and apparently freshly secreted, and if mixed with the 
feces may not be very obvious till the feces are washed in a stool 
sieve This is the character of mucus in mild cases or cases 
approaching a cure 

But more frequently the mucus is dried out or coagulated, so 
that it forms a membrane and appears m plaques, shreds, strings, 
skms, or casts Its membranous nature may not be obvious 
until a piece is floated out in water The stnngs are often taken 
for worms, they may reach as much as 2 or 3 feet in length 
The mucus is not accompanied to any great degree by other 
elements of inflammation, but the dner pieces may bear bloody 
gx)ts like scabs, as if tom off forably from an inflamed membrane 

Besides mucus, the stools may contam intestinal sand and 
blood Iniesiiml sand occurs m large amounts m some cases 
It IS composed mainly of calaum phosphate, is hard and gntty, 
and IS capable of severely imtatmg the colon, rectum, and anus 
Blood, occult or visible, has been present in the mucus of a number 
of my cases, though only those pieces of mucus with a brownish 
color have been tested Mummery reports its presence in the 
stools in 60 per cent 

Pathology —There is nearly always some degree of chronic 
cohtis, tbig vatymg firom a very sbght in fl a m mation of the mucous 
membrane to an extensive diseased area, or a badly acatnzed 
condition foUowmg dysenteiy It probably favors absoiption 
of mtestmal poisons In addition, m many patients there is 
laxity of the abdominopelvic walls, with general visceroptosis 
and falling of the kidney, espeaally that of the nght side, or 
ptosis of the proximal portion of the colon with movable cecum 
There may also be other conditions which affect the alimentaiy 
tract directly or reflexly, as redundant colon, megacolon, chrome 
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appendidtis, cholelit hiasis , ulcer, carcinoma, pelvic inflamma 
dons, etc. As n rule, some portion of the howel is found m a 
spastic state, and this is usually the descending colon or sigmoid 
flexure. With this is frequently found an atony of the cecum 
and ascendfng colon, with distention and great fhmnix^ of the 
wan. This atony is in some instances incurable because of a 
failure of innervation, » e , absence of Auerbach’s platus, or 
because of serious destructive lesions of the mucous membrane. 
Absence of bfle has been held by some as the cause of the condi 
tion, but m many of our cases the reaction for urobihn in the stool 
has been strongly positive. 

Diagnosis — ^This rests (o) on the history of the occurrence 
of stools of practically pure mucus, or of the appearance of the 
characteristic strings or casts m the stools, ( 4 ) on the finding of 
the strings or casts or abundant mucus m a spcamen submitted 
by the patient, (c) on observation through a sigmoidoscope of a 
dry rectal or sigmoidal mucous membrane with tenaaous mucus 
chngmg to its wall, (d) on the finding of the cbamctenstic 
strmgs or large quantities of mucus after a dose of castor oil 
or a test colonic irrigation If mucous cohtis is sought for onl) 
when there is cohc many cases will be overlooked 

Symptoms and Associated Conditions — Conslipalum — ^This 
IS a usual accompaniment of mucous cohtis and must be sought 
for even though the bowels move dailj For constipation 13 not 
a condition of infrequent defecation, but of insuifiacnt or re- 
tarded defecation In these cases there is often a persistent 
retardation in the cecum m spite of daily stools or the passage 
of small fragments seicral times a day (a sceirung diarrhea) 
Colonic lavage has shown that marked stagnation may exist 
though the boweb seem freely open The rehef of mtestmal 
stasis IS essential m the cure, but docs not alone bnng about a 
cure. In many of these cases the cecal wall is thm and atonic, 
there is splanchnoptosis, and the nbdoimnal walb arc flabby so 
that mtestmal stasis is pronounced As in 11 omen this causes 
pressure on the pelvic organs many of these women seek and 
get gynecologic treatment. (Occasionally with the colic attack 
there IS a \iolcnt diarrhea with foul smelling stools.) 
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hitcshml Putrefactive Toxemia —Without doubt, the neurotK 
manifestations and the condition of mental and physical fatigabA 
ity may m many instances be traced directly to a chrome toxenm 
caused by the absorption of chemical substances formed m the 
bowel And it is probable not only that the constipated bowel 
of mucous colitis favors bactenal proteolysis, but also that the 
damaged mucous membrane promotes the absorption of deleteri- 
ous material The subject of mtestmal toxemia is too large to 
be dealt with here, but it is important to remember that quite 
often the treatment of mucous cohtis mvolves extensive considera- 
tion of the associated toxemia 

Abdormnal Pain — ^This is present m less than half the cases 
It may consist of soreness in any part of the abdomen, but 
more stnkmg are attacks of severe cohe or cramps which mayshow 
in any part of the colon from cecum to sigmoid flexure The 
attack is regularly preceded by a penod of constipation 

The cramps come on in paroxysms (most frequently at night), 
and if success is not obtamed in the expulsion of the mucus, may 
recur a day or a week later They are prone to change them posi- 
tion, but have at times been localized to such an extent that they 
have simulated acute surgical conditions, mdeed, m many m- 
stances they have been responsible for abdormnal section per- 
formed imder the diagnosis of appendiatis, gall-stones, stone in 
the ureter, acute obstruction of the bowels, or duodenal or other 
perforation However, as a rule, the character of the cramp may 
be recognized, for it is not assoaated with fever above 100° F , 
or a leukoiytosis, it is accompamed by a state of great nervous 
tension, it is prone to change its site and move along the 
colon, and it is reheved by a free evacuation of mucus from the 
bowels Persistence of mild cramps or soreness has also been 
the cause of many exploratory laparotomies for chrome 

conditions , 

These patients feel pain very keenly and are prone to be 

highly neurotic at the tune of the attack, hence may ^ 
scream with the coheky pain, and implore the physiaan to give 
rehef The condition m these cohe attacks has been compared 
with that in bronchial asthma, in which there is great nervous 
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ness, muscular spasm, and a collection of thick, tenaaous mucus 
Some of my cases have had both conditions. 

Causes of Colic — ^As the cohc is sometimes associated with 
angioneurotic edema or urticaria, it has been postulated that the 
intestinal attack may be due to a locahred visceral edema, and 
it IS qmte possible that this is the case m some instances. But 
I know of no proof that this is so 

The evidence would indicate that, as a rule, the cohc is the 
result of the attempt of the bowel to expel chngmg mucus. 
This mucus, actmg as an irritant, mduces spasmodic contraction 
of a portion of the mtestme, and undoubtedly at tunes is gripped 
at the pomt of spasm, or sticks so tightly to the mucous membrane 
that it cannot be loosened But the spasmodic part of the bowel 
IS not the pam producmg portion, for, as shown by A F Hertz, 
not contraction, but distention, of the bowel is the cause of pam 
Thus the pam comes from the mcreased pressure m and conse- 
quent forable distention of the portion of the gut above the 
contraction, and the distention is produced by the material and 
gas brought down by peristaltic waxes made highl> actixe by an 
endeavor to force the obstruction The pam ceases if the 
peristalsis is strong enough to overcome the spasm The spasm 
probably occurs not with the soft, readily passed mucus, but 
only when the mucus has been retamed until it 13 desiccated or 
coagulated so that it acts as a racchamcnl irritant 

The tenaaty with ahich this kmd of mucus chngs to the 
mucous membrane is remarkable. It 13 with difficulty removed 
even with forceps, and von Noorden has been “able to determine 
at autopsy that the mucus may be so tightlj adherent to the 
bowel wall that it cannot be remoxed with a strong stream of 
water that is allowed to play duectl> upon it from a h> dranL” 
It 13 well to remember, howexer, because of our use of colon 
lax-age m the treatment, that the mucus in siltt can probabh be 
softened and loosened b) prolonged soakmg m w-ater 

Stomach Derangements — To ox-crlook these is to fail m the 
treatmenk The most frequent derangements of the stomach 
are achj ha, mj-asthema or atonj, and lij-pcradditj Thej make 
decided modilipations in the required diet, A plicnomcnoa 
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usually assoaatcd with gastric atony and observed by me in a 
few cases is fcla7iy 

Bmichal AslJtma, Bay-fever, Urhcana,AngionctiToiic Edcina 
—In a number of aslhma cases referred to me the attacks have 
been directly associated with mucous cohtis and mtestmal 
toxemia, and the asthma has resisted the ordmary remedies 
until a decided change in the bowel state has been obtamed 
In hay-fever cases I have seen those who have or have had mucous 
cohtis with coheky attacks occurrmg at other times of the year 
than the hay-fever season, but worse during the hay-fever 
attack, and I have seen occasional lessemng of the hay-fever 
symptoms as the result of the treatment for mucous cohtis 
I can recall two hay-fever patients that were sensitive to a wide 
range of proteins, whether of pollens or of animal flesh, eggs, 
beans, or even milk, cither when apphed intracutaneously or when 
taken by mou th Both had mucous cohtis and became defimtely 
less sensitive to protem foods as the cohtis yielded to treatment 
Urttcana is an occasional recurrent or persistent manifestation, 
as also is angioneurotic edenta, which appears espeaaUy about 
the face, but also in other parts of the body 

These comphcations suggest protem sensitization and the 
possibihty that there is absorption of unchanged protem m 
mmute amount through the diseased mucous membrane of the 
bowel, with mild anaphylactic results It is thought by some 
that an angioneurotic edema occurs m the mtestmes and is the 
cause of cohe, and under such a title as “The Visceral Manifesta- 
tions of the Erythema Group of Skm Diseases” Osier many 
years ago, and Christian this year, have given mstances of 
abdommal cramps m conjunction with urticaria, angioneurotic 
edema, erythema multiforme, etc From my expenence I have 
formed the opmion that such abdommal cramps are manifesta- 
tions of mucous cohtis, the skm lesions bemg the result of the 
abnormal proteolysis and mtestmal absorption so often present 
m mucous cohtis. It is well known, for instance, that bista^in 
IS at times a product of mtestmal putrefaction, and thatw en 
it IS absorbed it will produce urticaria It is quite probable also 
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that at tunes minute amounts of protem are absorbed, as stated 
above. 

Subcutaneous Bemonhages — I have had 2 strfljng cases in 
which highly neurotic manifestations, the formation of vast 
quantities of mucus in the colon, and capillary hemorrhages 
giving the appearance of bruises m the arms and legs have 
recurred from time to time Invariably colon irrigations haie 
been successful in checlung all three conditions, the hemorrhages 
and neurotic manifestations disappearing with the disappearance 
of the membranous type of colon mucus These cases suggest 
lack of calcium, hut calaum m dosage of 1 to 10 gm (15 to 150 
grains) a day has had no effect whatever m checkmg the attacks 
or preventing their recurrence 

Byperlhyrotdtsm and BipoUtyrmdism — An attempt has been 
made to link mucous colitis with hypothyroidism, but I have seen 
no good result from the administration of thyroid, have seen 
patients unable to take thyroid, and have seen mucous cohtis 
in well marked cases of hyperthyroidism 

Nervous or Psychic Manifestations — ^That there is a close 
relation between the nervous symptoms and the attacks of 
mucous cohtis is evident, for while an upset of the bowel will 
result m nervousness likewise a nervous upset will result in an 
attack ol cohtis Just to what extent the one is causative ol the 
other, or whether both have a jomt cause, it is impossible to say, 
but m the treatment both must be taken into account The 
nervous symptoms may take the form of mental depression, 
fault finding, self pity , irritability of temper lack of self reliance, 
inability to control others hysteric outbreaks and m some 
instances such mental instabDity, lack of sclf.^mntroI and Ir 
responslbihtj m action ns to place the patient on the border- 
line of insanity 

Etiology — Mucous colitis may be the sequel of dysentery or 
long standing intestinal stasis, but its true ongin is not known 
Eppinger and Hess consider it a manifestation of vagotony but 
treatment does not Justify this belief 

Prognosis. — I believe that a large number of these cases can 
be cured, but usually only with persistence in the treatment for 
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a very long time Some of them require defimtely the help of 
surgery Undoubtedly continued or repeated seventy in the 
symptoms is often the result of neglect either by patient or 
doctor I beheve that frequently many of the neurotic mam- 
festations disappear with the disappearance of the stringy 
mucus and the intestmal toxemia, leavmg a patient who is no 
longer unduly neurotic, and I beheve that the classification of the 
patient as a “neurasthenic” by the physiaan makes the outlook 
hopeless I would espeaally deprecate such a statement as that 
made by a speaker at a recent meetmg of the Pennsylvania State 
Medical Assoaation, that “the prognosis is absolutely hopeless, 
the treatment is ml, and the sole prophylaxis would have been 
to sterilize the grandfather ” 

Treatment. — ^This is preventive and symptomatic. It is 
directed toward the prevention of the accumulation (stasis) of 
mucus and to the removal of the assoaated conditions, such as 
cohc, constipation, mtesUnal toxemia, distinbed stomach condi- 
tions, flatulence, and depressed general health We shall take 
up first the treatment of the abdommal pain or cohc, and then 
the treatment of the condition after the attack of cohc or when 
there is no cohc 

1 The treatment jor the attack of colic resolves itself mto (1) 
Measures to reheve pam and neurotic symptoms, and (2) meas- 
ures to promote evacuation of the mucus 

(1) The first of these is attamed by (a) rest m bed, (b) a large 
dose of brormd by mouth, (c) a hypodermic of atropm sulphate, 

0 001 gm (gr -h), with codem, 0 03 gm (gr i), and (d) heat, m 
the form of hot apphcations to the abdomen by hot-water bag, 
poultice or stupe, or a hot bath On account of habit formation 
m neurotic subjects, moiphm should not ordmanly be employed, 
but It may be where the recurrence is not frequent and the attack 
IS very severe For the cohc the best smgle drug is atropm, it is 
of no use for the cure of the cohtis 

(2) For the evacuation one may use (o) a large dose of castor 
oil by mouth— to make vigorous peristalsis This peristalsis, 
beginnmg above the mucus, tends to separate the mucus from 
above downward, and, m addition, is regularly effective m over- 
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coming the spasmodic obstruction (J) Colomc Javage with 
tap-water, normal sahne, or a solution of sodium bicarbonate 
oj to Oj, given warm and at low pressure (2 feet) On account 
of the spasbaty it may be impossible to get the hqmd up mto the 
colon at first, but persistence and gentleness may result in success. 
Imtants such as silver mtrate should not be employed m the 
already highly sensitive colon 

After these evacuating measures or m heu of them m some 
cases, it IS wise, if the attaiis are \ery severe or persistent, to 
put the patient in the Lnee-chest position and to mject slowly 
mto the colon J to 1 pmt of warm ohve or cottonseed oil, to be 
retained over mght or os long as possible, a towel bcmg placed 
over the anus as protection m case of Icalage Often the com- 
bmation of castor oil by mouth, codem and atropm hypodcimic- 
aHy, and the oil mjection will be followed by relief and a deep 
sleep, with the passage a few hours later of the oD and abundance 
of mucus, and disappearance of the cohe, with no recurrence for a 
long time. 

2 TAe Ireatmtnl ajter the attack or in cases mthout colic is 
designed (a) to prevent accumulation of mucus, (>) to overcome 
constipation and mtestinal toxemia, and (c) to improvT general 
health 

(a) To prevent acaimulalion of mucus one of the best remedies 
IS castor oil once or twice a week, and this may be supplemented 
by colomc lavage (colon irrigation) every daj ior a week, cverj 
two or three days for two or three weeks longer, or once a week 
for long penods of time In colomc lavage, to enable the fluid 
to reach the cecum the patient should be on the back, or perhaps 
for the first few minutes on the left side and then on the back, 
or rarely, mrcfractoiy cases in the knee-elbow position Preced 
mg the lavage the bowels should be emptied it necessary bv an 
enema, m order to as oid startmg up the defecation reflarcs which 
will prevent the upward passage of the water and to avoid 
cariymg back feces from the rectum mto the colon The hquid 
used should be hot, and may be tap-water, normal sahne, or 
sodium bicarbonate 5j to OJ of course sterilized (sodium 
bicarbonate is changed to carbonate by heat) The amount 
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reqmrcd is usually 12 to 24 quarts, and it should be given slowly 
with the reservoir about 2 feet above the patient If the imga- 
tion docs not bnng out the mutus, this may be expeUed one to 
several hours later I always consider that an imgation is a 
failure if no water is retained to be evacuated later or if the water 
returns clear throughout, for obviously in such cases the hquid 
has failed to get past the dcscendmg colon or sigmoid 

To lessen the mucous produchon I have tried belladonna or 
atropm for many days at a time, but without avail To promote 
its production, in the hope that this would prevent its desiccation 
and favor its expulsion, I have tned ipecac and emetm, also with- 
out avail 

(i>) The Ircalmait oj the conshpahon and jntesimal ioxmta is 
by diet, laxatives, and mechamcal measures There should be 
insistence on a daily movement of the bowels, but restriction of 
the use of enemata and colon imgabons I have had patients 
who came to think that any abnormal sensation could be removed 
only by enema or irrigation, and acquired the habit of usmg these 
several times a day If there is ptosis of the abdonunal viscera, 
laxity of the abdommopelvic walls (and these are exceedmgly 
common), the patient should wear an melastic binder for mechan- 
ical support, and should be put on exercises to help the abdonunal 
muscles I have called attention to these m articles entitled 
“Simple Measures in the Treatment of Chrome IntestinaJ 
Stasis” (International Journal of Surgery, April, 1914) and "The 
Medical Treatment of Chrome Intestmal Stasis” (Journal of the 
American Medical Association, August 29, 1914) In the latter 
I summarized the treatment as follows "Regulanty of defeca- 
tion, measures to improve intra-abdormnal pressure, measures to 
mcrease peristaltic activity, and measures to increase the bulk 
and softness of the colon contents In the average case atten- 
tion to habits of life and to the amount and kmd of food, and the 
administration of a softenmg agent or a very mild laxative will 
be effective m overcoming the stasis, and, therefore, the toxemia 
In severe cases the addition of an oil enema at mght may work 
a marvellous change for the better In these chrome cases the 
drastic cathartics should be omitted from use If such measures 
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do not overcome the stasis and the toxemia, the question of 
surgery should be senouslj considered ” 

Laxatives — ^The best m these cases is usually a softenmg and 
bulk producing agent, such asbquid petrolatum, mirt of magnesia, 
cascara agar (regulin), or phenolphthalem agar, but these are 
not always either smtahle or effective, and may need to be re- 
placed or supplemented by phenolphthalem, cascara, senna, 
alom, or rhubarb These are tome m type and may be used 
mdefinltely Cascara is prone to gnpe because of the spastic 
tendency of the bowel Sahnes ma> be employed for a short 
time, but not indefinitely, as they make an entirely abnormal 
stool Drastics should be avoided. Calomel or blue pill is not 
contramdicated and may be useful as a wceklj or occasional 
dose I have already spoken of the use of castor oil wceklj or 
semiweekly and the colon lavage. Hemorrhoids and anal 
fissure are bad compheabons, as they prevent the use of either 
castor oil or imgabons They may be treated bj the mghtly 
instillation, with a soft rubber ear syringe, of 60 c.c. (2 01 .) of 
warm ohve or cottonseed oO 

A measure of great value m some persistent cases, cspcaall^ 
if there is chronic colitis, is the retention of 4 to 16 ounces of 
olive, cottonseed, or mmeral oil over night, everj’ night for a 
month, a piece of rubber sheeting bemg placed on the bed and 
a folded napkin over the anus to avoid mishap A capsule 
much m favor and apparently of value fa that containing castor 
oil from 2J to 10 minims with salol 2\ to 5 grains, gfi-cn four 
times a day 

Diet — This raaj have to be modified accordmg to the condi 
tion of the stomach and upper bowel (achylia, h>Tx;rchlorhydria, 
gastric atony, etc.), but m general at the outset it should be of the 
bland lactofannaccous type Later there maj be a gradual 
transition to a coarser type with much vegetable and frait 
But there should at all times be limitation in the amount of 
readily putrcfactiv e proteins, ns in ammal flesh, eggs, beans, peas, 
and lentils these being replaced, if possible, b> much milk m the 
dietary In some cases buttermilks are xaluablc but not in the 
cases with hyperaaditv or gastnc atonv The coarse diet at tla 
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outset, as advocated by von Noorden, is likely to give rise 
gastnc disturbances, particularly flatulence, and it is to 
remembered that an excessive quantity of coarse indigestible 
food will do more damage to a sensitive mtestme than any mild 
laxative Moreover, in a large number of cases there is some real 
inflammation, and this is best treated by the bland diet But 
the diet should be ample, and its quantity msisted upon, for 
these patients are prone to undereat because of a suspiaon that 
this, that, or the other article of food does not agree with them 
Surgery ^If there is any defimte surgical condition m the 
abdomen, such as appendiatis, cholelithiasis, adhesions, kinks 
or bands, these should be corrected In 66 cases Mummery 
found surgical conditions as follows in 14 adhesions causing 
kinks or obstructions, m 5 chrome appendiatis, m 2 inflammation 
of appendages or displacement of uterus, m 7 cancer, m 1 stric- 
ture of sigmoid In persistent cases the bowel itself may have 
to be treated by surgical measures, viz (1) To allow deaitstng 
and mcdicaUng the colon — as by appendicostomy or cecostomy 
for the purpose of pennittmg daily imgations through the whole 
colon These must be contmued for from six months to two 
years (Mummery), and the procedure is not, m the author’s 
opmion, a valuable one (2) To overcome stasis or to remove dis- 
eased portions of the bowel, such as phcation of the cecum, ileosig- 
moidostomy, cecosigmoidostomy, partial colectomy, and, veiy 
rarely, complete colectomy The mdications for radical surgery 
and ie choice of surgical procedure I shall not attempt to discuss 


here 

(c) Improvement in the general health may be obtained by— 

1 Occupation, Recreation, and Rest in Proper Proportion — 
The patients should get up before breakfast and not he m bed in 
the mommg, should be down when possible for one or two hours 
after the midday meal, and should retire early They should 
not receive too many visitors or have pressure of soaal or busi- 
ness engagements, or unnecessary responsibihties added to the 
necessary ones For example, a schoolteacher should not take 
extra college courses on Saturday and teach Sunday school on 
Sunday, a busmess man should not spend his evenmgs on clu 
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committees or m study Yet some recreatioa must be Insisted 
upon, preferablj attendance at games or playing games m the 
open air 

The great rule is that patients must new gel unduly fatigued, 
yet I beheve they are best off if they are not allowed to shirk all 
responsibihty Those with money tend to do so, and are prone 
to become chronic mvahds, self-centered, hypochondriac, 
“hipped” on themselves, and leading useless hves They go 
from one physician to another or to sanatoria, read numerous 
books about their disease and its treatment, and refuse to 
permit their ailment to be forgotten for a moment These 
patients should be induced to avoid medical books and constant 
emmination of then- stools, and m every way should be encouraged 
to use their faculties and their muscles m a sensible manner, 
neither too much nor too httle. A sensible nurse is a great help 
m managmg the daily life of the female mdolent patient 

2 General hygienic measures, such as cold spmal douches or 
alternating cold and hot douches, cold morning baths, cold rub- 
bmgs up and down the spme, callsthemcs, horseback ndlng, golf, 
and general massage, with very gentle abdotmnal massage. A 
help m the treatment is a change of scene to get away from over 
sohatious or nagging friends, or from the wear and tear of home or 
business. A visit to one of the qms may furnish rest and recrea- 
tion amid pleasant surroundmgs, with hjdrothcrap> and the 
daily Ingestion of lamtlve waters. It is well to remember that 
nervous people do not sleep or rest well m high mountamous 
regions. 

3 Stopping the use of tobacco and alcohol 

4 The administration of (a) iron and arsenic ns mdicated by 
the state of the blood, (6) bromids for short periods m the highly 
nervous cases, (c) slrvchnin m cases in which the reflexes arc not 
oi-eractive and (d) alkalies for aadosis or gastric hyperacidity 

Thyroid gland, atropm, cmetin, and calcium I have tried 
without any good effect. 
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ILEOCECAL INCOMPETENCY 

Some of the Direct Causes, Constitutional Symptoms, 
Clinical Significance of the Incompetency 

In my consideration of this subject I ha\c been a coirard 
but I hii\o paid the pnee, and herein, at the beginning of this 
paper, I wish to present the receipt m acknou lodging the pnontj 
of Dr James T Case m publishing the findings of this condition 
Dr Case’s roentgenologic observations on this subject have been 
extensively and accurately expressed in numerous communica 
tions, and the dmical and surgical aspects based largely on the 
roentgen diagnosis have been desenbed m detail bv Dr Kellogg 
I refer to this espcaally because some physiaans knowing person 
ally of the work I did on this subject at least two vears before 
Case and Groedel s reports m 1912-13, have frequently referred 
to this work as antedating that of Case and Groedel 

This article, largclv as it is presented tonight, was promised 
to Dr Bassler m 1912 for the Journal of Gastro Tnterology , but 
I was pursuaded to let it season for a while licfoa presenting it, 
and I now believe that it is sufTicienllv mellow and that the tunc 
IS npe for a presentation of tins subject 

The term ' ileocecal insufTiaenry ’ as u-ed bv the author on 
Scplcnilwr 19 1910 m reporting on the roentgenologic finding , 
is that condition of the ileocecal valve which allows the cecal 
contents to jiass backward or regurgitate from the cecum into 
the ileum I believe that the term incomiKtcncv ' instead of 
' msufiiacncy ' of the vailvc Is a much more vati«factory term 
vaju 1—41 *^9 
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Incompetency of the ileocecal vaKe can be detected in two 
ways rocntgcnographically and surgically, and it may be sus- 
pected from tlie clinical sjunploms of the patient The roentgeno- 
graphic way is a simple and accurate method of determining 
n lictlier tlie cecal contents can pass into the ileum Incompetency 
of the ileocecal valve can be detected surgically by milkmg the 
contents of the ileum an ay from the valve for a distance of 10 


Fig 49 — Normal cccum, except for appendix 

or 12 inches and noting whether or not the colonic contents are 
regurgitated mto the ileum or whether the contents can be ex- 
pelled into the ileum by manipulation of the colon Post- 
mortem tests of mcompetency of the valve have been made by 
Birmmgham, Charpy, Struthers, Cunmngham, and others 
Rutherford sums up these tests as follows Want of umfomuty m 
the description makes it probable that the ileocecal valve changes 
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soon after death, and conclude^ that the vnhe is normally 
competent dunng life For furtlier retetfiT t \s to the anatomit 
construction of the valve I refer >ou to Ruthrri ird s Tsork The 
antipenstaJsis of the colon described b> Canrn ? which creates 
a back pressure against the deocenl \ live, -how i) l importance 
of the competency of the valve from a physiologic sL dj oint 
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In in\ ongmil arUclc I stnlcd that some of the direct causes 
of mcompctuic) tacrc pregnanes and its scquclx chronic ap- 
PcndiaUs with adhesions, postopcralu e adhesions Lane s UnKs, 
pcncolonic acils or Jacksons membrane Anj one of these 
conditions mnj be directlj responsible for an incompetent \ai \ai. 
The constitutional sjuiptoms deiailoped from the presence 
of nn meompetent aaiha; arc due to the ileal absorption of put^ 
colonic contents and a failure to repair Uic incompetent i-aUe 
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ullimately forces Uie terminal ileum to assume a colomc function 
The rich Ijunphatic suppl> of the ileum makes it ill suited for 
this function, as there mil result an absorption of putrefying 
material 

At tlic time this paper was prepared observations had been 
made on approximately 1000 cases The 300 cases out of the 
1000 in which some degree of mcompetency was shown by the 
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influx of the cecal contents mto the ileum are for the purpo^ of 
clinical study dmded into three groups First de^ee of m- 
competency, second degree of mcompetenc>, and third degree 
mcompetency These will be lUustrated on lantern shd^ 
Clmically, these three groups, depending largely on the 
regurgitation, may be studied regarding the following conside 


tions 
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1 WTiat factor other than the \'al\ e go\ ems the amount of 
regurgitation? 

2 Does incompctcncy of the \aK’n aUou habitual or pcnodic 
regurgitation’ 

3 Are the sjTnptoms directJj or indirectl> caused b) rcgurgi 
tation? 

4 WTiat arc the s}Tnptoms? 



Hr 52.— Third degree of Incocnpctcncv wliholcn IvTrrpirgilatfon nil the W3\ to 
the duodeDum 

5 Cm the stuiploms be rcliL\cd b\ medication and diet’ 

6 !<; surgical procedure c\tr indicated’ 

Each of these subjects hare been full> considcrcfl in the 
complete article on thes subject but time does not |)cnnit me to 
discuss each of these in detail at this meaitinp 

In considering the clinical significance of the incompctcnca 
I behee c \\ c must consider 1 TTic amount of regurgitation that is 
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caused, viz , whether only a small amount of the colonic contents 
seeps through into the terminal ileum, or whether the valve is 
vide open and the colonic contents run all the way back into the 
duodenum 2 hether the clinical symptoms correspond with 
that group of sjTnptoms which wc recognize as occumng fre- 
quently in tlic second and thira degrees of incompetencies 



Eig S3 — Third degree of incoinpetcncy, mth regurgitation of colomc contents all 
the nay to the duodenum 

The symptoms directly at tlie valve are very shght unless the 
condition is associated with or caused by chronic appendicitis 
Occasionally there is a case of very acute pain simulating gall- 
bladder or urmary cobc and tliere is a distinct tumor mass m the 
right ihac fossa I have seen only two or three patients mth 
these attacks, but frequently one can obtain the clinical history 
of this condition from an mtelligent observing patient, and m 
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my own mind I have associated this group of sjmptoms with 
the brealong open of the viil\ e 



The constitutional •:\inptoms are far more important but 
they arc so \aincd in the organ attached that it ls ontj bj asso- 
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constipabon, that one recognizes the approach of an jtuik 
However, the penodiaty is one of the most charactenstn fc iturc-s 



of the constitutional sjmptom':. The classical sjniptoms of 
incompclcncj arc periodic headaches migraine, epilcpsj auto- 
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be made to move freely, such cases should be examined tor m- 
competency, and if it is found, they should be treated accordmgly 
The relation between ileocecal mcompetency and spasmodic or 
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organic lesions of the stomach is too extcnsii e a subject to discuss 
in this paper and has alrcadj been discussed in anotlier article 
The close rclaPonship between appendiatis and spasmodic or 
organic lesions of the stomach and duodenum is well recognized, 
and an> phj-siaan knows that the first sj-mptom of acute ap- 
pendiatis 13 nausea or lomiting and chrome lesions of the aj>- 
pendiT or incompetency of the calie maj hkewisc cause chronic 
spasm of the cap of the stomach 

The question of repair of the i-alce was not considered at the 
tune this paper was ongmallj prepared I has e aiUascd surgical 
procedure for repair of the a aK c m the cases of w hich I shall show 
lantern shdes I ha\c been present at the operations and in 
manj ha\ e taken actii e part in the operation following as closeli 
as possible the technic described b> kellogg inth care regarding 
certain details The results haie been most grati/nng and sub- 
sequent radiograms made after the repair of the \al\c hate 
shown that in e\ er> case where the \ ah e was properlj repaired it 
has remamed competent tor a considerable penod of tunc Most 
of these repairs hat e been done too rccentlj to determme whether 
or not the results arc nbsolutel) permanent but mj own conclu 
Sion IS that if thet are propcrlj done ihcj arc permanent, and if 
the) are not properl) done the) will not hold and m mant 
mstances there is defmitc history of an acute attack indicating 
the time w hen the falve broke open 

Space and time do not permit a complete chniinl histoi) of 
each case before and after the repair of the inh e but the roentgen 
eiammaPons show that the waht may be repaued and that m 
all but two cases that I haae re examined the repaired \aihc has 
been found competent. 

Much more study on the relation of the clinical aspect of the 
subject comjiared with rejicated subsequent roentgen cxamina 
tions will be necessary before we can draw definite conclusions, 
but, considering how simple the operation is and the relief that 
has been obtamed in the few cases here reported I am sanguine 
of the relief tliat ma\ be gi\ en to some of tliese chnicalh obscure 


cases 
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hung m fol^, evidencing the great fluid loss Rectal tempera- 
ture was 99 F ' 

The behavior of the infant is worthy of mention For a 
time he would he qmetly with eyes half-open and without ex- 
pression Suddenly he would become restless, moving his arms 
and legs violently and crymg shrilly 

Physical examination showed nothmg more of significance 
The laboratory data of importance was as follows The 
corpuscular volume of the blood was 48 per cent , which was 
about 10 per cent greater than the average normal This 
mdicated that the blood was more concentrated than normal, due 
to loss of water in the stook 

The blood count was as follows 


R.B c 
Heinoglobm 
W B C 
Polynuclear cells 
Mononuclear cells 
Eosmophn cells 
Mast cells 


6,100,000 per c.mm. 

100 per cent (Saili) 
24,000 per cJnm. 

42 per cent 
S62 pet cent 
1 2 per cent 
0 05 per cent 


The carbon dioxid tension of the alveolar air was 18 mm , 
the carbon dioxid combmmg power of the plasma of venous 
blood (Van Slyke) was 30 volumes per cent at 0° and 760 mm 
barometnc pressure 

The unne was aad and the specific gravity was 1020 It 
contamed a trace of albumm, a few granular casts, and a trace 
of sugar 

The patient was sufifermg from the form of toxemia frequently 
seen in cases of severe diarrhea The toxemia is due either to 
poisonous products produced by bacterial growth m the mtestmal 
tract, or to products elaborated m abnormal metabolism Which 
factor IS responsible we do not know The appearance of these 
patients indicates defimtely that they are sufi’enng from some 
form of toxemia The occurrence of this condition bears no 
absolute relation to the seventy or duration of the diarrhea, 
although It IS more likely to occur m the severer forms There 
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are many cases of severe diarrhea, however, m which no tone 
symptoms develop, on the other hand, severe tone disturbances 
may occur m connection with but few watery stools or, rarely, 
with no diarrhea at ah 

Smee Howland and Mamott showed that many of these 
patients have aadoas, our conception of the disease has broadened 
considerably In my atation of the paDent’s history you will 
recall that I emphasized the type of breathmg The rate was 
increased, but the striking feature was the mcrease in amphtude, 
espeaahy of inspiration In other words, the infant showed a 
mild grade of an- hunger such as one secs in diabetic coma. 
Breathing of this type is characterized as hyperpnea. This 
term was introduced by Haldane and simply means increased 
pulmonary ventilation. It is a better term than dj-spnea, which 
IS hterally "painful breathing ” 

Hyperpnea is a very important symptom of aadosis, and, 
as a matter of fact, is the only clinfcai sign of lalue. The 
cause of the hyperpnea is the aadosis. AVe know that one of the 
moat active and mobile mechanisms in the body is that which 
tends to keep the alkalimty of the blood at its normal value. 
As soon as the blood shows a marked mcrease m the amount of 
aad m proportion to idkah, m other words, an mcrease In the 
amount of aad, death occurs 

Our estimation of the blood reaction is usually m terms of 
hydrogen ion concentration. As you know, all aods contam 
hydrogen, and the best and most accurate estimate of the 
reaction of an organic flmd is the concentration of the hjtirogcn 

ions An mcrease in aadity or decrease malkalmity IS evadenerd 

by an mcreased hydrogen ion concentration. A decrease in 
aadity or increase in alkahmtj is shown by a diminution m 
hydrogen ion concentration 

Noimaily, the hydrogen ion concentration of the blood is 
practically that of distilled water AATiile the hj-drogen ion 
concentration is the true entenon of aadity, vre do not determine 
It os a diagnostic procedure for two reasons (1) The method is 
corapheated and requires speoai technic and apparatus, (2) 
through a mechanism, which I shall ciplam m a few moments, 

Vot. 1—45 
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the hydrogcn-ion concentration is kept normal even though 
there is a considerable degree of acidosis 

As soon as fixed, non-volatile aads enter the blood-stream 
they neutrahze part of the reserve alkah, and due to this cause 
the alkalinity of the blood would diminish and the hydrogen-ion 
concentration increase 

The respiratory center is very sensitive toward the least 
tendency of the blood to become aad, and with the shghtest 
change in this direcbon the respirations increase m frequency 
and depth, which greatly augments the ehmination of carbon 
dioxid Carbon dioad, as you know, is potentially an aad, 
HjCOj, and by its elimination from the blood the presence of 
foreign aads is compensated for and the hydrogen-ion concentra- 
tion kept normal In other words, carbomc aad is a volatile 
aad capable of exaetion by the pulmonary epithehum, and when 
aads enter the blood which cannot be thus eliminated the ratio 
of alkah to aad is kept normal by the ehmmation of carbon 
dioxid By this means the hydrogen-ion concentration is 
prevented from mcreasmg 

The hypeipnea, therefore, represents the increased pulmonary 
ventilation, the object of which is to eliminate carbon dioxid from 
the blood 

I stated that hyperpnea is the only rehable climcal sign of 
aadosis It is present m the majority of cases, but at times it is 
absent For this reason m the cases without distmct an-hunger 
om diagnosis of aadosis must rest on laboratory evidence 

There are a number of tests which are more or less elaborate 
I will not desenbe these, but will merely mention two of the 
simpler ones 

The first depends on the carbon dioxid content of the blood 
as measured by the alveolar air Durmg the passage of the blood 
through the lungs carbon dioxid is given off, so that the alveolar 
air has the same tension of carbon dioxid as the blood itself 
By determimng the carbon dioxid of alveolar air we can discover 
the amount of carbon dioxid m the blood For the reasons given 
m the explanation of hyperpnea the blood carbon dioxid m 
aadosis is reduced The simplest method for its determination 
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is the coloninetnc method of Mamott, which was dcscnbed in 
the Jouiml of the Amencan Jledical Association, May 20th, 1916 
It can be earned out at the bedside and is very satisfactory, 
provided that the necessary precautions are observed The 
nonnai tension of carbon diond in the alveolar air of infants is 
above 3S mm In mild aadosis it ranges from 30 to 35 mm , 
m moderate aadosis, from 25 to 30 mm Below 25 mm indicates 
a severe grade of aadosis 

The second method is the determination of the carbon dioiid 
combinmg power of the blood plasma. This method was 
described by Van Slyke fn the Journal of Biological Chemistry 
for June, 1917 It is a more accurate method than the analysis 
of the alveolar air, but has the disadvantage of rcquirmg the 
withdrawal of blood. In very young infants, however, owmg to 
the fact that their respirations arc frequently shallow, the 
alveolar air analysis often gives results which are too low and 
may be m is leading, m such cases the analysis of the blood- 
plasma is a great advantage. In normal infants the carbon 
dloxid combimng power of the plasma of venous blood ranges 
from S3 to 70 volume per cent at normal barometric pressure and 
0° C In aadosis the values arc greatly reduced 
(Here one of the students made a suggestion.) 

The suggestion that aadosis would be mdicatcd bj the 
presence of acetone and diacctlc nad m the urine is often made, 
I am glad that this point was brought up, since there seems to be 
conriderable misapprehension on this subject 

According to our present conception, aadosis means a dimmu 
tion m the alkalmc reserve of the blood Nothing more not h i n g 
less. Any condition therefore, capable of bnngmg this about 
can cause aadosis The possibilities arc three m number 

I Abnormal loss of olkah from the blood in ratio to the 
alkah absorbed from the food 

n Through perverted or incomplete mclabohim abnormal 
adds or abnormal quantities of normal aads arc formed which 
neutralize the blood alkali. This is the form of aadosis which 
occurs m diabetes, m the so-called cychc vomitmg of children, and 
at times, m ileocolitis In these conditions the metabolism of 



7o8 


OSCAR M SCHLOSS 


fat or of ammo-aads from protein is incomplete and aceto-acetic 
aad and hydroxybutync aads are unoadized These substances 
are capable of diminishing the alhali reserve of the blood 

m We know that aads are normally formed in metabolism, 
and any condition which would prevent their exaction would 
cause a dimmution of the alkahne reserve of the blood Such a 
condition occurs in nephntis and also m the cases of aadosis 
due to acute diarrhea 

It IS therefore apparent that the occurrence of acetone and 
diacetic aad bears relation to only one type of aadosis (Group n), 
and that these substances have no bearing on the type of aadosis 
under discussion, which belongs in Group IH It is quite true 
that we often find acetone and diacetic aad m the unne of these 
patients, but this is equally true of patients affected with measles, 
scarlet fever, and other diseases Their presence is due merely 
to starvation The true cntenon of acetone body aadosis is 
the amount of these substances in the blood, and m the aadosis 
of diarrhea the amount m the blood is normal The test for 
acetone bodies m the urme, therefore, is not a test for aadosis, 
and at most their presence may be due to a speaal vanety of this 
condition 

As noted in the history, this baby showed a trace of sugar m the 
unne and the blood-sugar was also maeased The blood-sugar 
was 160 rag per 100 cc. of blood as compared with a normal 
maximum of 120 The hyperglycemia and glycosuna which 
frequently occur m this condition are probably due to the aadosis 
and not to any speafic disturbance of sugar metabolism It is 
not true, as many of the German writers assert, that the sugar 
m the unne is lactose due to the absorption of unchanged lactose 
through the injured mtestinal mucosa The proof of the fallacy 
of this idea is, first, that the sugar is frequently not lactose, 
but dextrose, and second, that many mfants with mtestmal 
intoxication have glycosuna and hyperglycemia when they 
are not receiving any milk or lactose m their food 

To return to the patient under discussion As soon as the 
diagnosis of aadosis was made, he was given an mtravenous 
mjecUon of 100 c c of 4 per cent sodium bicarbonate solution 
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appreaable amount of sodium carbonate injected into the sub- 
cutaneous tissues would cause severe necrosis or gangrene of the 
skin 

^ To prepare a sterile solution of sodium bicarbonate one of 
two methods may be foUowed The ideal method is to make up 
the solution of desired strength and to sterilize it m an autoclave 
or by boilmg A few drops of a 1 per cent alcohohc solution of 
phenolphthalein is added, which turns pink owmg to the presence 
of the sodium carbonate Carbon dioxid from a cyhnder or 
generator is then passed through the solution until the pink 
color disappears WTien this occurs the carbonate has been 
changed to bicarbonate and the solution is ready for administra- 
tion This method was suggested by Magnus Levy 

The second method consists m using a sterile preparation of 
sodium bicarbonate There are several brands of sodium bi- 
carbonate which rarely contam micro-organisms Needless to 
say each lot should be cultured The water is boiled and then 
cooled, and the sodium carbonate dissolved m the cooled solution, 
which IS then shghtly warmed before mjecton All the water 
should be freshly distilled For intravenous mjection a 3 to 5 
per cent solution is used For subcutaneous mjeebon a 2 to 
2| per cent solution is administered 

The actual amount of sodium bicarbonate to be given de- 
pends somewhat on the age and weight of the patient and also 
on the degree of aadosis It is imfiossible to obtam an exact 
formula based on these factors by which the dose can be gaged 
As a rule, from 2 to 6 grams of bicarbonate must be given to 
bnng the blood bicarbonate to normal The blood or the alveolar 
air, preferably both, should be tested every eight to twenty-four 
hours after the bicarbonate has been given to serve as a guide for 
further treatment As a rule, if the grade of aadosis is severe, 

It IS wise to give from ^ to 1 ounce of a 3 per cent, bicarbonate 
solution by mouth every three hours as long as the diarrhea lasts 
or imtil there seems to be no possibihty of a recurrence of the 
aadosis 

(A student here asked why the alkah is not given by moutn 
mstead of by mtravenous or subcutaneous mjection ) 
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It IS our experience that suffiaent bicarbonate cannot be 
given m this way to correct a severe aadosis as quicUj ns should 
be done with these very sick patients Perhaps on account of 
the diarrhea much of the bicarbonate is not absorbed, and m 
manyinstancestheseinfantswillnot take or retaina large amount 
of the drug Accordmg to our observations the milder grades of 
aadosfs alone can be corrected by giving bicarbonate by mouth 
exclusively 

As stated previously, this baby was given 4 grams of sodium 
bicarbonate mtravenously The next day the alveolar air had 
a COi tension of 40 mm. and the CO> combining power of the 
blood plasma was 80 volumes per cent The latter value is 
eqmvalent to a COj tension of 52 8 mm , which is conadcrably 
higher than the alveolar air This is usually the case after a 
sufficient dose of sodium bicarbonate bos been given mto a van 
A more striUng evidence of the correction of the aadosis was 
the appearance of the infant Within an hour the face lost its 
drawn appearance and the infant was brcatbmg quietly without 
evidence of air hunger He also became alert and more com 
fortable. 

The acidosis disappeared after the single mjection of alkah, 
and at present (five days after treatment) the blood bicarbonate 
is sfili normal Today the CO> tension of the alveolar air was 
39 mm and the COt combining power of the plasma of venous 
blood was 60 volumes per cent, which is eqmimlcnt to a COj 
tension of 39 6 mm. 

The baby was fed only a thick barley gruel with ^ ounce of 
protem free milk m a SO^ounce mixture for two days and then 
was given 6 ounces of boiled skimmed milk diluted with the above 
nuxture, six feedmgs of S ounces m twenty four hours The 
milk has been mcrcased so that be is now recaving 10 ounces of 
milk in twenty four hours. 

His weight is now 12i pounds, as compared with 11§ pounds 
on admission The mcrease of waght merely mdicates that the 
water Tips been returned, for the food has obviously been too 
weak to permit a retention of fat or mtrogen It is well to bear in 
mind that the water metabolism in infants is extremely acbiu, 
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and most sudden losses or gams m weight are due m great part 
to a loss or gain m water 

The all-unportant question must now be confronted Will 
the infant recover? The answer depends entirely on his abihty 
to digest and assimilate food We frequently see patients of 
this type improve to the same degree that this one has improved, 
and then die, owing to the fact that there is a recurrence of the 
mtoxication, or that the patient cannot assimilate suffiaent 
food for his nutritive needs In the latter event, death is due 
^to malnutrition Despite the improvement which occurs when 
the aadosis is corrected, a large percentage of the infants with 
mtestmal mtoxication die The aadosis is only a symptom due to 
some mtestmal infection or to some underlymg nutnbonal fault 
While the correction of the aadosis is important and unquestion- 
ably gives an opportunity for recovery, yet a further reduction m 
the mortality of mtestmal mtoxication must await more adequate 
knowledge of the actual etiology which is now unknown. 

Postmortem exammation of patients who die from mtestmal 
mtoxication reveals httle that is significant The mtestmal 
mucosa is rarely congested, but, as a rule, is pale and some- 
what atrophic Small erosions of the duodenal mucosa occur 
m some cases, but are of no defimte significance The hver 
IS often fatty and shows some degree of parenchymatous de- 
generation Very frequently the kidneys are pale and swollen 
and show distmet evidence of parenchymatous nephntis The 
lack of significant anatomic changes m this disease seems to m- 
dicate that the etiology hes m some chemical poison elaborated 
m the mtestmal tract or produced by perverted metabolism 
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VAGmmS (CERVICITIS) miHFAHTS 

The Cause of the Infection, Pathology, Diagnosis, Symp- 
toms, Complications, Prognosis, Treatment 

One of the most difficult problems that physicians who are 
carmg for infants have to contend with is that of s-aginitis 
Though this is a familiar story to the children’s specialist, it is 
probable that those who do not speanhac m the diseases of 
children, and who in the course of them practice do not sec a 
large number of infants, hardly realize the extent of this 
infection. 

There is a provaihng impression not only among the laiti, 
but among the medical profession at large, that vaginitis is more 
particularly a disease of institutions, that it is rarely found in 
the home, and is practically confined to the mfant and foundhng 
asylums. Such, howeier, is by no means the case It L 
naturally, impossible to gi\e exact figures and data as to the 
prevalence of an mfccUon of this kind in the home, but my ct 
perience has been that m New York City almost SO per cent of 
the female infants of the poor arc affected by this disease These 
figures may be somewhat loo high, they arc however based upon 
the records of infants for whom admission is sought at the Home 
for Hebrew Infants m this aly For some years we have been 
compelled to reject about SO per cent of these female infants on 
account of vaginitis. They do not come to us from other institu 
tions, but from the homes of the poor The result of having 
to refuse admission to so many girls is that at all times our census 
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show’s about two-tlurds male children to one-third female It 
IS very apparent, therefore, that this is a subject which should 
be thoroughly understood and appreaated 

The cause of this infection is the gonococcus, the same micro- 
organism which leads to urethntis, vagmitis, and the many 
associated inflammations m adults Occasionally it may be due 
to some other micro-organism, for example, recently I had a 
case which was due to the streptococcus From a broad climral 
point of view, however, it is safe to consider vagimtis as due to the 
gonococcus and synonymous with gonorrheal vagmitis 

It IS difiicult to state exactly how this infection takes place, 
whether it comes about through mfected diapers, or whether 
it IS transmitted directly by hands canymg the mfectious miao- 
coccus, but it IS clearly a contact mfection In some institutions 
which have been plagued with this persistent disease, diapers 
are used but once and destroyed after usmg In the home there 
IS no doubt that the baby is often infected by the father, mother, 
or some other adult m the household sufi’enng from gonorrhea 
I have known of one mstance m an institution where a small 
epideimc was brought about through an infected nurse In 
mstitutions, however, the mam source of mfection is the baby 
who IS harbormg the gonococcus Infants are so susceptible to 
this form of infection that if a case gams admission to the chil- 
dren’s ward we can be sure that other cases will develop m the 
near future 

This marked susceptibihty wears off spontaneously m early 
childhood, so that we find children two or three years of age far 
less subject to the disease than younger infants Furthermore, 
there is an mdividual difference as regards susceptibihty Once 
rn a while we meet with a baby who is able to hve m an infected 
environment, and, m spite of long exposure, remam free from m- 
fection 

The great source of danger m institutions is the gonococcus 
earner A baby is admitted to the ward apparently free Irom 
infecUon, not only does it manifest no trace of vaginal discharge, 
but microscopic exammation shows an entire absence of gonococa 
As a result, however, of some intercurrent mfecDon accompam 



VAGINmS (CEKVICms) IN INFANTS 


71S 


by fever, an old, quiescent vaginal mflairunahon is rekmdlcd, a 
vaginal discharge containing gonococa is incited, and before 
we are aware of the danger, infection has spread to other Infants 
It IS the same danger as exists with diphtheria and typhoid fe\ er— 
the danger of the latent carrier 

Pathology — ^Naturallj, xeiy htUe opportunit> is afforded 
to study this infecbon from a pathologic pomt of new In 
the first place, very few institutions admit these cases, and, 
furthermore, the disease is a mild one not resulting m death, 
so that postmortem examination is rare It is onlj possible 
where an mfant happens to have a vagimtis as a sccondniy 
complication to some fatal disease. At our institution I hate 
had five opportunities to study the uterus, xagma, and adnexa 
in these cases. Maaoscopically, there is surpnsinglj httle to be 
seen the external os of the cervix is shghtlj reddened, the wall of 
the vagina may show shght excoriation, but the body of the uterus 
and its appendages in all the cases were found to be normal 
Microscopic examination Utcxvisc rcxeals but few changes. In 
many instances the vagina is normal, and all that is to be seen is 
some submucous infiltration of round cells at the external os 
of the cervix 

It IS for these reasons that, from a pathologic newpoint, it is 
more exact to term this infection “cematis” than “xagmitis'' 
It 13 probably due to the fact that the gonococa find a fax orable 
habitat in the glands of the cervix that it is so axcecdmglj dif 
Scult to cure these cases and eradicate the micro-oiganisms 

DiagnosiB — The diagnosis of x-agmitis, or ccniatis, is xorj 
eas> m the outspoken cases, but eicecdingl> difficult where the 
infection is mild or non active. In the t>pical cases, xvilh a 
marked profuse, jellow excoriating discharge, it needs but a 
glance to make the diagnosis In other instances, where the 
discharge is but shght, where there is but a famt stam on the 
diaper, a microscopic examination is necessary in order to be 
sure of one s ground 

The method of making the microscopic exammaUon is xerx 
simple, but very important It is not suffiaent merely to take 
a smear from the labia, as is usually done but we must obtain 
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matenal from the depth of the vagina, from the tip of the cervix 
Itself To this end, a probe covered -mth cotton and moistened 
m water is inserted far into the vaginal canal until it meets the 
cervix It is then withdrawn and a spread is made on a shde 
or cover-glass for microscopic examination after staimng with the 
Gram stain Even then the diagnosis is often difficult unless 
intracellular diplococa are found If only a few pus cells are 
seen, it may be impossible to state absolutely whether we are 
dealmg with a true case of vaginitis, it is well, howev^, to con- 
sider all cases highly suspiaous which show pus cells on such 
examination It has been the general experience that m al- 
most every instance such infants, at some former time, have had 
an active vagimtis ■* 

For the past few years we have made use of vaccmes m 
order temporanly to exate a latent inflammabon, and m this 
way enable a diagnosis To this end, gonococcus vaccme has 
been mjected subcutaneously in 250,000,000, 500,000,000, and 
750,000,000 doses, with three-day mtervals Dunng the past 
year, as a result of such provocative injections, we have dis- 
covered 8 cases dating the first week or two followmg admis- 
sion We have made use of this method also m wards where 
vagimtis has arisen, m order to uncover and discover latent 
cases These provocative mjections are not to be considered 
specific treatment, as injections of staphylococcus vaccme seem 
to bnng about very much the same result 

For a considerable penod we tned the use of complement 
fixation m order to detemune whether m this way we could be 
apprised of the early mfeebons It was not, however, found to 
be useful, and we no longer employ it for this purpose 

Symptoms — ^As I said before, almost all the female mfants 
are highly suscepbble to vagimtis, some bemg more so than others 
The male infant rarely develops a gemto-unnary mfeebon, as 
he IS protected by the small opemng of the urethra The cases 
which I have seen have been regarded as the result of gross 
carelessness, they ran a very favorable course, the mfeebon pass- 
mg away m the course of ten days or two weeks and causing no 
disturbance whatsoever In view of the fact that they were so 
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niUd, as well as that they showed a negative complement fiiatton 
reaction, it is probable that only the anterior urethra was mmlved 
The typical case of vaginitis is usually a fairly well nounsbed 
baby, not to be distinguished m general condition from one 
free from the infecbon The disease causes the infant little 
disturbance. There is merely a more or less marked vagma] 
discharge with some untation of the vulva, and occasionally 
the child is somewhat fretful or evinces signs of pam on urination 
Complications — The compheabons are what render the 
disease one to he feared and guarded against. Although they 
occur infrequently, they are most senous. The mam one is 
gonorrheal ophthalmia. This is a danger for the child itself and 
for the adults who surround it, it is one which should be constantly 
borne m mmd, one which every children's specialist and many 
other physicians have encountered from this source 

Gonorrheal arthntis is also met with This inflammation 
occurs, in my expenence with exceptional frequency, in children 
who have a chronic vaginitis and develop scarlet fever This has 
been our observation at the Willard Parker Hospital for Con 
tagious Diseases m New York City 

The severest oompUcations are those due to an ascendmg 
infection into the body of the uterus and the tubes. We may 
have a salpingitis with symptoms resembhng an appendidtls. 
Indeed, this possibihty must always be considered and mvesti 
gated before diagnosmg appendiotis in female children A stDl 
more severe comphcation is gonorrhea] pentomtis, the htcraturc 
contains many such cases with fatal outcome. 

Prognosis — This 13 good as to well being, as to cure it is qmte 
otherwise Few infections persist so stubbornly and show such 
marked chromaty There is a deeded difference of opinion as 
to the period of time which the average case lasts. Some 
observers beheve that the condition exists throughout childhood 
and into womanhood All agree that it maj last for years 
I have seen cases which have persisted three and four years, but 
I have also seen others which were cured in six to eight weeks, 
as verified by a subsequent observation of years It is, indeed 
contended that tbi< vegimtis is a frequent cause of stcnbty among 
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women, but there is nothing m the pathology or course of the 
disease that allows us to make this deduction, mdeed, all facts 
point to the improbabihty of such an event except as a rare 
occurrence 

Treatment —From the pomt of view of prophylaxis, it should 
be the rule that if any member of a household has a gonorrheal 
mfection, he or she should not handle a female mfant If ttnc 
IS not practicable, then all precautions should be observed to 
avoid communicatmg the infection The mother should be 
warned of the danger, and urged to wash her hands thoroughly 
before diapermg or bathing the baby One thmg which leads 
to frequent infection is the unnecessary toilet of the vulva in 
infants, the less these parts are handled, the fewer will be the 
number of cases of vagmitis 

As regards active treatment, the number of drugs which have 
been recommended is legion They mclude almost all the anti- 
septics, such as mtrate of silver, bone aad, potassium perman- 
ganate, weak solutions of corrosive sublimate, not to mention 
the ^•a^ous newer antiseptics None of these, however, has been 
found to have a decided supenonty, the one gives quite as good 
results as the other The best treatment is to use an antiseptic 
solution, for example, bichlond of mercury, 1 5000, employed as 
a daily douche, the mam requisite is that a suffiaent amount of 
the soluUon be used A douche bag should be filled vuth 2 
quarts of the solution and a thorough irrigation of the vagma 
and cervix be earned out In this way the parts will be kept 
clean and further inflammation be prevented 

Some years ago we attempted the topical appheabon of 
antiseptics to the cervix, a speculum bemg mtroduced mto the 
vagina and a strong solution of mtrate of silver or other anti- 
septic apphed frequently Our results, however, were not such 
as to waixant recommendmg this form of treatment, which is 
quite difficult to cany out We also made use of irrigations of 
yeast, which has been recommenced and used considerably m 
adults, but which did not seem supenor to irrigation with an - 
septic solution 

For the penod of a year our cases were 


treated with gono- 
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coccus vaccines. They receis-ed large doses two and three 
times a week The treatment was carried out faithfully, but 
the cases cannot be said to have shown any marked improve- 
ment over those otherwise treated The keynote, therefore, 
of active treatment is cleanliness A pad of gauze should be 
placed over the vulva and renewed often m order to save the 
diaper from marked contamination. The diapers should be kept 
in antiseptic solution until they are washed, and should be sub- 
jected either to live steam or to boihng water All the utensils 
(especially the thermometer) which are used for the child should 
be kept separate, and byno means be employed in any way for 
the use of any other female infant If these simple measures 
are earned out the cases will get well Whether the> last weeks 
or months depends to a large extent on the mdividual suscep- 
tibility of the infant 




OJNIC OF DR. ROBERT ANDERSON COOKE 

Post-Graduaie Hospital 


PROTEHT SENSITIZATION IN THE HUMAN WITH 

SPECIAL REFERENCE TO BRONCHIAL ASTHMA 

AND HAY-FEVER' 

GenerallMtion on the Subject of Protein Seniitiiation, Eiperimen tally 
and in the Homan Aetfre Seccftintiont Paesire Sentitiaatiofl. Pithiv 
Ceooflis. Mnldple Gendtlzatloa. Hta^osii, Betciiption of Methodi* 
Bronchial Atthaa, Spedfle and Non*«peciflc Canset, Bemonatratlon of 
Caac. Therapy PrognoaU, 

Eey^feTer, or PotUoofU* Cantatire Acest. Two Birlsioofi Early and 
lata Type*. Demonatratlon of Caae, Early Hay ferer, Teat for Potten 
Reactionft Therapentle Dotage Outlined In Tablet. Demosrtratics of 
Cate of Late Hay fever, Tert for Pollen Reactiont, Therapeutic Dotage 
Ontitaed. Prophylaxft. Prognotla. Warning Against Careletaneta. Brief 
Rfifumt of Other Conditions of Senaftlzation. 

June 4th 1917 

In endeavoring (o cover aU the pomU of the subject of m\ 
lecture tbia morning and that of tomonw morning, it trill be 
neceasarj to deal very bnefl> vnlh some of them I have de- 
aded to speak rather gcncrall> of the subject of protein scnsili 
zation m the human this morning and to lake up a little later 
that of bronchial asthma leaving ha} fever until tomorrow, to 
be followed by a brief discussion of a few of the other clinical 
types. 

Active Scnsitiiahoa. — If wc inject an animal with a «mall 
amount of some form of protan, the bod} cells of this animal 
begin at once to produce immune bodies that arc ^pcafic against 
that form of protein The production of these anybodies begins 

‘Two lectures delivered Jooe -ith and 5th at the CluJcs of the Ameriran 
Medial Assoctalion AoDoal Steeling in the rwt*Cradiute Medical School sed 
HewpItaL 

TOl_ 1—46 
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at once At the end of a certain tune— which is the incubation 
tune these antibodies have been produced m such quantities 
that on reintroduction of a minute amount of the same type of 
foreign protein as was ongmally mtroduced, certam chnical 
symptoms, oftentimes producing death, result. These symptoms 
represent what is generally termed "anaphylactic shock ” 

I can best illustrate this by supposmg a few typical eicpen- 
ments 

I If we mjcct a guinea-pig mtravenously with 1 c c horse- 
serum, no symptoms whatever occur This shows that the 
horsc-semm itself is not tone 

n Let us mject a gumea-pig with 0 01 c.c. horse-serum and 
the next day inject 1 0 c c horse-serum and no symptoms follow 

m Wc inject a gumea-pig with 0 01 c c horse-serum and 
allow an mterval of ten to fourteen days to elapse, the mtroduction 
then of 1 c c of horse-serum is followed immediately by symptoms 
of anaphylactic shock, with death Here the animal has become 
sensitized in the ten- to fourteen-day mterval, representmg the 
incubation penod, dunng which time the antibodies were bemg 
formed In the first two experiments they had not yet been 
formed in suffiaent quantity to produce sjmaptoms 

IV Suppose we mject a gumea-pig mth 0 01 cc horse- 
serum, allow an mterval of ten months to elapse, and then mtro- 
duce 1 cc horse-serum, immediately the symptoms of anaphy- 
lactic shock with death ensue In other words, an ammal once 
actively sensitized remains so 

V If we mject a guinea-pig with 0 01 c c. horse-serum every 
day for ten consecutive days and on the eleventh day mject 1 c.c. 
horse-serum, no symptoms result This anim al has become 
immunized 

VI If we allow such an animal to wait an mdefimte period, 

SIX months to a year, and then mject 1 c c horse-serum, the symp- 
toms of anaphylactic shock and death follow This shows that 
the ammal, previously immumzed, has returned to the sensitized 
state 

Vn If we inject an animal with 01 c c horse-serum and 
allow the mcubation penod to elapse and then inject a subletbal 
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dose of the foreign protein — that is, a dose that will produce 
symptoms but wiJl not produce death — we ran immediatefy 
thereafter inject os much of the foreign protem as we desire 
without producmg any symptoms whatever This shons that 
the sublethal dose has muted with the antibodies, that they are 
for the time being thrown out of commission, so to spcah, and 
the further mtroducbon of the protem is as mefTcctive as though 
the a n i ma l had never been treated This is what is known ns 
anti anaphylaxis or desensitieation 

The explanation for all this is as follows The mtroduction of 
foreign protein into the tissues of an animal stimulates certain 
cells to produce immune bodies which are speolic for the protein 
mtroduced It takes tune to produce these immune bodies as 
shown by a companson of experiments If and HI This fs the 
meubation penod and is analogous to the incubation period of 
all infectious diseases. These immune bodies tend to attach 
themselves to certam cells When a smgle, small dose of antigen 
(protein) is mtroduced, the number of antibodies is small and all 
tend to attach to cells. If a large or repeated mjection of antigen 
(protein) is given, the antibodies are correspondingly maeased, 
and, while part Is attached to cells, the remainder nrculatcs 
freely in the blood It is the umon of antigen to the attached 
cellular antibodies that produces the symptoms ^\'hcre anti 
bodies arc small m amount and attached the introduction of 
antigen produces symptoms at once t\Tien the antibodies arc in 
excess and cuculatmg free as well as attached the injection of 
antigen does not produce symptoms, as the free antibodies baio 
united with the antigen and protect those attached 

To sum up When antibodies are few and attached, we have 
the sensitized or anaphylactic state WTien they arc in excess, 
we haxe the immune state In other nords, anaphylaxis and 
immumty arc in prmaple the same, they differ only quantitn 
tively 

In the giunea pig, on which these experiments arc most 
readily performed, it has been determined that death results from 
a.sphy'xia, the result of the contraction of the smooth muscles In 
the bronchi 
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bronchioles being due both to constriction of the drcuiar muscle- 
fibers and edema of the mucous membrane. 

When the sensitized ceils are those of the mucous membrane 
of the eye, nose, and throat, the symptoms when produced are 
those typical of hay fever In the same way, it is the cells of 
the skm that are sensitized in nrticaiia, the connectii’e-Ussue 
cells that arc sensitized in angioneuroPc edema, the cells of the 
mucous membrane and smooth muscle-fibers of the mtcstmal 
tract in gastro-enterihs, and so on. 

Pathogenesia, — So httle is defimtely known with regard to 
the pathogenesis that I will only mention the fact that we have 
been able to show m the study of a large senes of sensitized 
cases that the sensitization is an inhented characteristic, that it 
appears to be dominant in the Mendelion sense of the word 
that the inhentance is not one of sensitization, but rather one 
of the capaaty to become sensitized The study of our cases 
has shown that the sensitization is just as frequently different 
as it IS sunilar in forebear and descendanL 

MulUple Sensitization. — It is also important to realize the 
fact that humans who have this tendency to become sensitized 
do not limi t themselves to a sensitization to some one proton, 
but are frequently sensitized to several In fact, over SO per cent 
of the people that are sensitized at all show multiple scnsitiza 
tion 

Diagnosis of Sensitization in Humans. — There are two 
methods by which sensitization can be detected 

(1) The cutaneous reaction Fortunately m the interests of 
diagnosis, the cutaneous cells arc frequently sensitized even 
though they are not mvoived directly m the climcal lyiie of the 
For instance, m hay fever the symptoms limit them 
selves to the mucous membrane of the cy cs and the upper res- 
piratory tract, urticana is not present, although the cells of the 
skin are sensitized czactly as are the mucous memhranes. The 
absence of urticana m hay fever is due to the fact that the 
protein itself is not absorbed into the blood-stream in sufliacnt 
quantity to produce a generalized reaction 

These skin tests may be made m a number of ways The 
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protein -with which we are testing may be rubbed m through the 
unbroken skin This is not satisfactory on account of the fact 
that there are many patients with an imtable skm m which an 
urticarial wheal or tache c^rdbrale occurs on shght provocation 
Another method is that of scratching through the super- 
fiaal layer and with gentle fncbon rubbmg the protem m 
Personally, I prefer the mtradennal test m which a mmute 
amount of solution of the protein is injected mto the superfiaal 
epithelial layers This is done with so much less trauma and 
brings the protem into such intimate contact with the cells that 
the reactions are much more satisfactory I will show you on 
the case that we arc to study this monung emctly what I mean 
by positive reaction You will notice a definite wheal, often with 
pseudopod-like projections and a surroundmg zone of hyperemia 
(Plate 1, Fig 2) 

(2) Ophthalmic reaction Li a number of cases the mucous 
membrane of the eye is also sensitized and the instillation of a 
minute amount of protem solubon, or even a powder, produces 
almost at once comeal and conjunebval mjeebon and edema 
with intense lacnmabon and itchmg of the eye This reacbon, 
too, I will be able to demonstrate this mormng (Plate 1, Fig 1) 

BRONCHIAL ASTHMA 

The type of protem sensibzabon that I wish to take up 
parbcularly with you this mormng is bronchial asthma. 

That bronchial asthma is an anaphylacbc mamfestabon 
was first suggested by Meltzer, the analogy between artifiaal 
anaphylacbc shock m the gumea-pig and bronchial asthma m the 
human bemg so stnkmg that the theory was mevitable and was 
very shortly proved to be true Take, for example, that very 
common type of bronchial asthma that results from exposure to 
horses, the injecbon of horse-serum, usually given in the form of 
an anbtoxm, has produced m many well-authenbcated cases 
immediate death, simulatmg m every way the anaphylacbc 
shock of experimental animals 

On the other hand, there are certain cases of bronchial asthma 
that we are not as yet able to put mto the anaphylacbc group 
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It IS wise, therefore, to classif y our cases of bronchia] asthma as 
foUows 

I Specific, or anaphylactic causes. Foreign protein ab- 
sorbed from — 

1 Respiratory tract 

(a) Animal emanations 

(b) Vegetable emanations (pollen) 

2 Alimentary tract food proteins. 

3 Foa of chronic infection — bactena] proteins 

4 Subcutaneous or mtravenous mjections. 

XL Non specific, or not demonstrably anaph) lactic. 

Non-spedfic Causes — It is well known that speafic causes 

do not cover the entire field Many cases of asthma give n 
defimte and distinct history of the desailopment of an attack from 
exposure to mtense cold, violent exercise especially after' a 
hearty meal and the inhalation of irritating dust and vapors. 
All such cases can be grouped under the general heading of non 
speafic ongm, for m a careful study of each case of bronchial 
asthma it is usually easy to discow that these factors are not 
operative until the condition has become established and the 
so-called asthmatic habit has been des’doped On the question 
of this asthmatic habit we will have something to say later on this 
morning 

With this ns a basis for our study I want to present the follow- 
ing case of bronchial asthma, and we will go through the routine 
of an examination m order to give you a conasc idea of how the 
cases are approached for individual consideration 

The history, briefly, is as follows The man 15 thirty -six 
years of age and gires a ncgatii'c family history He had pleuro- 
pneumonia four years ago, and this accentuated the asthmatic 
tendency which had existed previously for years He has had 
three operations on his nose during which the turbinates ha\c 
been removed and the septum straightened He had hii’Cs once 
or twice us a boy Habits arc good and sleep is fair except when 
disturbed by the asthma He has lost much weight in the last 
two years, m 1914 he weighed 156 pounds and at present his 
weight 13 only 133 pounds 
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Present History —Has had asthma smee he was four years of 
age It was severe until he was eight years of age The attacks 
were brought on by exposure to horses, he suffered also m the 
winter time, when they were occasioned by bronchifas After he 
was ten years of age he suffered httle until his attack of pleuro- 
pneumoma four years ago, since which tune he has been com- 
pletely disabled Dining these four years his asthma been 
more or less contmuous, with penodic exacerbations At tunes 
the attacks have been so severe that he has required morphm 
to control them, but occasionally the ordmary asthmabc powders 
give rchef At tunes the cough is severe and there is a large 
amount of thick, mucopurulent expectoration He has a tend- 
ency to constipation and is bothered more or less all the time by 
gastnc mdigcstion with symptoms of flatulence, pyrosis, and 
eructation, but withoub epigastric pain. When younger, he 
observed that the mgestion of lobsters and crabs gave nse to 
nausea, vomiting, and diarrhea, and strawbemes brought out 
an urticanal eruption 

On physical exammation we see a man who has apparently 
lost weight, who is not anenuc, whose breathmg at the present 
time is good, although there is still some cough and expectoration 
Today the limgs show httle, but when he was seen for the first 
time m March this year there were sonorous and sibilant sounds 
and subcrepitant rAles over the entire chest In other words, 
there was a typical condition of bronchial asthma Exammation 
of the heart was negative, the blood-pressure shghtly lowered, 
systohe bemg 110 The blood exammation was as follows 

Leukocytes 
Polys. 

Eosinophils 
Lymphocytes 


9200 

68 per cent 
4 “ 

28 “ 


Notice the very shght mcrease m eosmopiuls at the tune of the 
first exammation 

The abdommal exammation was negative 

a^Ray exammation of the paranasal smuses and of the lungs 

was negative 
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The tonsfls are large, but apparentl> not infected The teeth 
are in excellent condition 

Here, then, we have a typical case of bronchial asthma 
Now, on the basis that this individual is suffering from repeated 
anaphylactic reactions, we must test him by means of the cutane- 
ous reaction with various types of pititem in order to discover 
the underlying cause. Let us take these up accordmg to the 
outline which I have here upon the board 

I will mtroduce a few of the forms of protein which I ha\'e 
discovered give positive reactions in order that >'ou may see for 
yourselves what these reactions are. 

(Here the patient was given intradenoal mjections of horse 
epithehum and ragweed pollen as rcprescntati\T of the animal 
and vegetable emanations. Salt solution was introduced as a 
control ) 

In addition to these two substances, the patient was also 
onginally tested with the emanation of cat, dog, cow, and 
timothy and redtop pollens, to all of which the reactions were 
moderately positive with the exception of timothy, which was 
only shght. 

Now I thint at the end of perhaps three minutes >ou will 
sec the striking contrast between the sahne injection, which 
amounts to practically nothmg and the horse epithehum and 

ragweed pollen The horse epithehum, vhich I should sa> is an 

extremely dilute solution, is giving a perfectly tjpical reaction 
manifested by the wide roue of hj-peremia and the central urtica 
nal wheal with the long pseudopod like projection extending out 
into the hyperemic rone u . t, „ 

The ragweed test, as you see, is also posiUi-c, though it has 
by no means the same appearance of nctinlj that 


the horse , , . , , 

Food Proteins.— Next we must take up the studj o 

proteins. We have isolated the protons from® o ecoi^on 

cst articles, including the meats, milk eggs, an o 
foods TCgetablcs, fruits, and some of the miscellaneous articles 

such ns coffee, chocolate, and nuts. 

It IS mamfosUj impossible to make all of these tests at one 
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time, and the number that can be made with safety at any tune 
depends entirely upon the number that show a tendency to be- 
come positive Too many tests given at once, causmg reactions, 
will give nse to symptoms m proportion to the sum total of those 
that are positive 

In order to demonstrate the reactions of food proteins m the 
human, I will make the foUowmg tests 
Egg albumm 
Milk albumm 
Wheat protem (ghadm) 

Beef protem 

(Here the mtradcrmal mjecbons of the above-named sub- 
stances were given m the order named ) 

On account of the fact that this patient is an excellent 
example of multiple sensitization — and you will remember that 
by “multiple sensitization” we mean a sensitization to many 
different types of unrelated proteins— I want to read you a list 
of the proteins to which he showed mild positive reactions 
egg albumm, milk, chicken, bass, barley, sweet potatoes, whole 
wheat, cauliflower, celery, hma beans, peas, omon, beet, prunes, 
apple, oyster, clam, lobster, Postum, almond, rye, okra, mush- 
room, and mustard 

Now, let us look at our last senes of four tests The first, 
which IS egg albumm, shows as marked a positive reaction as the 
horse epithehum The milk albumm is also markedly positive 
The wheat is more mtense than the first two, whereas the beef 
has produced no appreaable change whatsoever 

Infection —Now we come to the thud group under specific 
causes, the foa of chrome infection It is probable that these 
act as mating causes by the absorption withm the body of 
the bactenal proteins In order to determine any such focus 
we must make careful exammation of the nasal passages and 
paranasal smuses, ears, tonsils, teeth Chrome infeePons of the 
bronchial tract, gall-bladder, and appiendix, as well as the 
gemto-urmaiy tract wdl all be evidenced m a careful and sys- 
tematic exammation 

Bronchial asthma as a result of ethmoidal infections with 
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nasal poljpi has usually been eiplamed ns a reflei action, whereas 
it is more than likely that the cures that result not infrequently 
from weH-eiecutcd nasal operations are due to the fact that the 
infective focus is removed, or drainage 13 so established that 
bactenal absorption no longer occurs 

In the case that we have before us for study toda> it has been 
impossible to find any focus of infection other than a chrome 
mfectiie bronchitis. A culture of his qiutum showed two types 
of Streptococa vindans and a pure culture of pneumococcus 
was recovered after inoculation of a mouse 

In this particular case we do not have to consider the fourth 
of our specific causes, namely, subcutaneous or intravenous m 
jections In so far, then, as it is possible for us to go in the studj 
of such a case, we can here make a diagnosis of bronchial asthma, 
and can demonstrate a sensitization to animal and ^egctabIe 
emanations and food proteins, and have likewise determined a 
focus of chrome mtcction. 

The important question then comes up as to treatment m a 
case of this tjpe, what we can expect, or rather, what the patient 
can expect m the way of rebel from sjTnptoms after such a 
prolonged and careful stud) as to causes In general, we can 
say that if we can completely separate a patient from any and all 
contact with those proteins to which he reacts, his rehef will be 
assured The only question comes m the management of those 
cases m which it is not possible to effect this separation For 
example, m the present case This man is m busmess in New 
York, and practically cvci} time he comes to New York he has a 
marked exacerbation of s)'mptoms This is most noticeable on 
the streets, cspeaall) m the dust. The asthmatic attacks that 
ensue from such exposure arc usuall) accompamed b) mdd 
hay fever s)’mptoms Hxpcncnce teaches that horse emanations 
arc responsible for most of those cascsdeselopmg s)Tnptoms under 
these conditions It mil be nccessarj, therefore, to treat this 
case with horse epithehum m order to desensitize hun for the 
time bemg at least It does not «ecm pos'ible to explain the 
results that accrue from these moculalions, but we do know that 
a few mjcctions apparent!) brmg about an mcrcascd s-asomotor 
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nattimlly these when discovered must be eliminated Certain 
foa of infection, however, such as the one we are dealing with 
here, bronchial infection, are not directly get at able Although 
the use of vacemes has in a certain sense been disaedited it 
is my firm conviction that they fill a very defimte want m certam 
types of cases, and where the vacanes arc autogenous and arc 
made by competent bacteriologists, beneficial results can be 
accomplished In this case, then, we use a vaceme contaimng 
the two forms of Streptococci viHdans and one of pneumococcus 
m order to overcome the associated bronchial mfection 

Agam I must confess that bronchial infections stand in a rather 
different relation to bronchial asthma than most of the other 
types of mfection, and it is not possible to sav whether the m 
fection acta anaphylactically or whether it is merely the median 
teal interference with the entrance and cat of air due to a swollen 
and congested bronchial mucosa There docs not scan to me to 
be any way of defimtely proving this at the present time But 
whether the infection acts anaphylactically or mechamcally, 
so long as it acts at all, it must be considered so far as the pa 
ticnt 13 concerned and, therefore, m these cases we resort to the 
use of vacemes os the best method at present aiailablc. 

This patient, then, has been recelimg mjcctions of horse 
epithehum pollen extract, and vaccines It is now two months 
that he has been under treatment, and let us see what Improi c- 
ment there is. 

In the first place, he has no mdigesUon lie has gamed in 
weight from 133 to 150 pounds Although there is sUIl some 
dyspnea after cicrtion, there is no asthma at all and he has been 
enabled to resume his w ork m town The cough has diminished, 
the sputum has lessened m amount, and has changed from a 
purulent to a serious character 

As to the prognosis m this case, I can only of course, speak 
from eipencnce with similar ones I know that after the in 
jections of horse epithelium arc stopped the patient will agam in 
time become scnsitis'c on exposure to horses The same thing 
also holds true for the pollens. But if we can take a case of this 
sort and keep him free and clear from all a.sthmalic manlfesla 
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tons for a suffiaently long pcnod of time, that is, three or four 
months, or possibly more m some cases, there seems to accumu- 
late a suffiaent degree of tone, let us say for lack of a better word, 
and although he may agam develop asthmatic manifestations* 
he IS likely to remain free and dear for months or years 

I do not want to overstate the possibihties of cure, nor do 
I want to underestimate them The condition is under control 
the same as it is m those cases of tuberculosis that respond to 
treatment, we treat them, affect an arrest, and let them go, 
if they stay permanently arrested we consider it a cure But 
because some of them have a recurrence it does not mean that 
treatment is not worth while I think I may give you a little 
dearer idea of what I mean when I say that these cases stdl have 
the tendency to agam devdop their asthmatic attacks 

Tomorrow I shall take up the question particularly of hay- 
fever as a type of sensitization, and discuss very bnefly also a 
few of the other dimcal types, such as urticana, angioneurotic 
edema, eczema, and chrome arthropathy 

HOMAN SENSmZATIOK TO PROTEIN, AS EVIDENCED IN 
HAY-FEVER 

This mormng I wish to call your attention particularly to the 
question of hay-fever, or polhnosis, as it is now frequently called 
That pollens are the real cuse of hay-fever has now been 
condusively proved, and particularly by this one fact, that the 
mjection of a suffiaently large dose of a solution of a pollen 
protem mto an mdividual who suffers from hay-fever will 
produce an immediate and typical manifestation of the affliction, 
no matter at what time of year the experiment may be performed 
It IS not necessary to discuss now the question of whether 
the pollen is a toxm, as Dunbar has daimed, or whether the 
reaction is anaphylactic Suffice it to say that it is generally 
conceded that the reactions are truly anaphylactic in nature, and 
condusion is based particularly on the fact that the injection 
of a solution of pollen protem into an mdividual not afflicted 
with hay-fever gives nse to no symptoms whatsoever This 
would be entirely foreign to our conception of a toxm 
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We can di\ide our cases of ha> fever into two separate groups 
the so-called early hay fever, which begins in the middle of hra> 
and lasts until the middle of July and late hay fever, which begins 
in the middle of August and lasts until October or heavy frost 
I am speaking now of the penod of onset and offset for this 
particular section of the country Naturally, m the south 
and m the north the dates, uhile corrcspondmg closely, arc not 
identical 

Causes of Hay-fever — Before taking up the rliniral cases 
which I mtend to present today I wili enumerate bncfly the 
pollens that have been discovered to be the most important 
factors m the disease. 

Early Hay-fever — In general this is caused by the pollen of 
the grasses In this section of the country the more important 
of the grammacex arc called by their common names, tunothi 
redtop, Juno grass, sweet vernal low qxar, orchard grass 
rye, wheat, quicltgrass In addition, the pollen of a few of the 
trees, such as the locust, chestnut, and maple, also the pollen of 
the daisy rose dandehon honeysuckle, and pn\ct arc all re 
sponsible But I want to impress most forably upon you the 
one fact that the grasses arc the real factors in the causation of 
the typical disease as shown by the fact that practically all cases 
wath a history of ty^iical early hay fercr gi\c dcadcdly positiic 
cutaneous reaction to the grass pollens, whereas pollens of the 
other vaneties mentioned arc, comparatiicly speaking infre- 
quently positisc 

As far as the grasses are concerned we ha\e shown that In 
dividuals with early hay fei er that react to one react to probably 
all of the grasses, but with lairying degrees of intensity I must 
confess that I has e been obhgcd to change m\ new s as expressed 
in some prenous pubhcations, and I now belieni that it makes a 
difference as to which of the forms of pollen v c use depending 
entirely upon the reactions obtained and that tlio<c pollen solu 
tions should be used which gi\c the ma-omum reaction in an\ 
indindual patient. 

Late Hay-fever —Of all the causes of late hay fescr the pollen 
of ragweed stands first and fo-emost in importance But in 
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addition, the pollen of goldenrod and certain of the late flowering 
grasses, aster, clematis, chrysanthemum, dahha, and zenia give 
definite reactions m mdividual instances 

I will now present 2 cases for consideration, one a typical 
early hay-fever and the other a typical late hay-fever, and will 
verify the diagnosis of these cases and outhne the treatment 
just as though ‘I were seemg them for the first tune myself 
The first case is one that has been under treatment for several 
years The patient is thirty-seven years of age and has had 
hay-fever for ten years It begins about the 20th to the 25th 
of May and lasts to approximately the 20th of July The symp- 
toms are typical, with nasal obstruction, nasal irritation causing 
sneczmg and profuse discharge, and imtation of the eyes and 
throat Toward the 10th of June a cough usually develops, 
oftentimes assoaated with some wheezmg and occasional 
nocturnal dyspnea — ^in other words, a mild form of bronchial 
asthma assoaated with the hay-fever 

At other times of the year this patient's nasal and bronchial 
tract IS perfectly dear and there are no compheating factors 
This year his treatment was begun on the 20th of March, 
approximatdy two months before the expected onset of the aimual 
attack At that time the cutaneous reaction was positive 
with pollen of the redtop grass and the ophthalmic reaction was 
also positive Let me repeat these tests for you this morrung 
in order to demonstrate exactly the manner m which they are 
earned out 

(Here the patient was given mtradermal tests as follows ) 


Intradermal 

Redtop grass, 0 1 mg nitrogen per cubic centuoeter 
0 2 mg nitrogen per cubic centimeter 
0 6 mg nitrogen per cubic centimeter 
Timothy, 0 2 mg nitrogen per cubic centimeter 
06 mg nitrogen per cubic centimeter 
Ragweed, 0 6 mg nitrogen per cubic centimeter 


Pos moderate 
Pos moderate. 
Pos marted 
Pos moderate. 
Pos marked 
Negative. 


Ophihalmtc. ^ 

Right Eye, Ragweed, 0 6 mg mtrogen per cubic centimeter Ni^atlve. 
Right Eye, Redtop, 0 2 mg mtrogen per cubic centimeter Negative 
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Left Eye, Tlmotliy OT ing nitrogen per ajUe centimeter Negative. 

Right Eye, Eedtop, 0 4 mg. nitrogen per cnbic centimeter Pol iL inj 
and itch 

Right Eye, Redtop 0 6 mg nitrogen per cubic centimeter Poe, matted, 
in/ and itch. 

Left Eye, Timothy 0 6 mg. nitrogen per cube centimeter Poa. moderate 
bj and Itch. 

As the result of these tests we can say with posttivcncss that 
this individual is scnsitiv e to the grass pollens of timothy and red 
top m practically the same degree. But I want to emphasize the 
absolutely negatit e reaction to ragweed, both cutaneous and dph 
thahnic, in as strong a concentration as 0 6 mg of mtrogen per 
cubic centimeter See how delimtcly this agrees with thepatient’s 
history of his trouble, he is not bothered m the shghtest degree m 
August and September when the ragweed pollen is prevalent 
This IS as satisfactory a demonstration as can be given of the fact 
that these pollen reactions arc speohe and that the reaction is 
anaphylactic and not toxic. By that I mean it depends on the 
previously sensitized cells of the individual The combination 
of the ophthahmc and cutaneous reactions gives us a fairly 
definite idea as to the degree of sensitiveness of the patient 
and therefore of the dose that is required and can be given with 
safety 

Almd you, the reactions that we obtamed today are not 
identical with the reactions obtamed in March when the patient 
was first tested this year for at that time, though the cutaneous 
reactions were practically identical with that obtamed today, 
the eye tests have changed, for at that time a solution of 0 2 
mg of mtrogen per cubic centimeter of both redtop and timothy 
gave dcfimtely positive moderate reaepons with corneal injcc 
Uon and marhed itchmg 

This is an important pomt which must be borne in mind for 
it shows the effect of the ten therapeutic mjcctions which this 
patient has rcccivTd up to the present Pmc 

UTicn we discover cases that give raarhed ophthahmc rcac 
tioDs with a soluuon of 0 I or 0.2 mg ol mtrogen to the cubic 
centimeter the therapeuUc dose must begin with a soIuPon of 
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0 005 mg of mtrogen to 0 01 mg of nitrogen and be mcreased 
weekly about as follows 

2d injection ( 2d wecL) 0Xf2 nig mttogen 
3d injection ( 3d xmd.) 0 03 mg mtrogen 
4th injection ( 4Ui week) 0 05 mg mtrogen 
5th injection ( Sth week) 0 07 mg mtrogen 
6th injection ( 6th week) 0 10 mg mtrogen 
7th injccUon ( 7th week) 0 14 mg mtrogen 
Sth injection ( Sth week) 0 2 mg mtrogen 
9th mjccuon ( 9th week) 0 28 mg mtrogen 
10th injection (10th week) 0 4 mg mtrogen 
11th injection (11th week) 0 5 mg mtrogen 

From here on 0 5 mg would be injected weekly up to the middle 
of July 

In this particular case the mjeebons that have been given 
have reached 0 4 mg mtrogen At no time has there been a 
marked disturbance at the site of the mjeebon after the first 
two treatments It has seemed to me better, where weekly 
injecbons are given, to give all of them m approximately the 
same locabon in the same arm, for the local tissue immumty 
that occurs allows to give a larger dose with less local disturbance 
and with better consbtufaonal benefit Of course, where the 
treatments are given phylacbcally and necessarily closer together, 
this rule cannot be adhered to entirely 

So far this year, although it is now two weeks past the usual 
tune of onset for the season, and a number of other cases that have 
not been immunized have been havmg symptoms for at least 
ten days, there have as yet been no symptoms of hay-fever 
whatsoever m this parbcular case 

I do not mean to say that a ueheve he will go through this 
entire season without being remmded that he has ever suffered 
from such a condibon as hay-fever, for a large majonly of these 
cases do have from tune to tune some suggesbve evidence of their 
afflicbon so that they realize the season is at hand, but the treat- 
ment removes the greater part of the trouble (approxunately 
75 to 80 per cent ), so that the mdividual, although he has some 
symptoms, is able to conbnue his daily roubne with httle or no 
mconvenience 
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As I stated at the beginning, this pabent has been under 
treatment for three previous years The first year was not en- 
tirely satisfactory There was an undenmmunirabon and only 
half of the trouble was removed But the succeeding years have 
yielded better results, and, as near as can be esUmated, about 80 
per cent of the trouble is rcheved, and the asthma has not been 
a nobceable factor 

Case n — ^The nert case that I am gomg to demonstrate for 
you is one of late hay fever This man, thirty three years of 
age, has had hay fever smee the age of five. I will write here 
on the board the reacbons, cutaneous and ophthalmic, m sudi a 
way that our results can bo noted as the tests are made 

(Scheme on board read as follows ) 

Intradfrma} 

Redtop 0 6 mg nitrogen ptr coWc centimtlcr 

RtgWEcd Q2 mg mtrogen per cubkr ccntlnKtcr PojIUve nuuie<L 

Goldearod 04 mg nitrogen per cnWcccnUmctcr PositlxT modentn. 

OpfiiMalsria 

Right E>r Ragwed 0 1 tng. nitrogen per coble centlmet^ ^egati^■e. 

Left Eye, Coldenrod 0-5 mg nitrogen per cnHc ceDlrmelcr >vfgatKT 
Right Eye, Ragweed OJ mg nitrogen per cubk centlrneter hiegatire. 

Lcit £>*6, Ragweed, 0^ mg nitrogen per cubic cenllxacteT ^cgalii-e. 

Right E>x, Ragweed 1 0 mg. ollrogeo per cnMc centimeter Pos. rood. 

Inj and Itch. 

This case has not as yet received any therapeutic injections. 
He IS dearly and definitely a late hay ftrv'cr subject, as shown by 
the negativ’c cutaneous reactions to redtop and also from his 
history, for he has no symptoms whatsoever until the middle of 
August 

Again he is not an exquisitely scnsiUv'e case Jn an instance 
like this the treatment injections would nm about as follows 

Flnt Injection about the middk of June OQJmgm 'N 
After one week 0 W rognj 
After one week, 0 OS ** ** 

Afleronewctk 015 ** 

After one week 0.24 “ 

After one meet 0J5 
After one week 0.5 ** •* 



>740 ROBERT ANBERSON COOKE 

In such cases, as you see, after the sixth injection we are able 
to give approximately 0 5 milhgram of mtrogen, all of these 
mjecUons being given with little or no local and no constitutional 
reaction whatsoever, whereas m the former case all six injections 
amounted to only 0 1 mg of nitrogen In other words, the more 
highly sensitized an mdividual is shown to be, the less we are 
able to give without creating constitutional reactions Further, 
the more sensitive an individual is, the less it seems to take 
to protect them The probable explanation is that m the highly 
sensitized individual there is a greater chemical affinity and 
avidity between antigen and antibody In all our treatments 
we aim to produce at first shght local reachons, which disappear 
within twenty-four or thirty-six hours, but no constitutional 
reaction whatever 

I merely ate these 2 cases as typical axamples for your 
consideration, both from the diagnostic and therapeutic stand- 
pomts 

I am sorry I will not have time this mommg to go into the 
question of prophylactic treatment However, I may say that 
mdividuak who present themselves for treatment during their 
attack can be successfully managed with marked amehoration 
and oftentimes an early subsidence of symptoms But the 
mjections must be given at first daily and then at intervals 
of a few days, and the doses must all be correspondmgly 
dimimshed 

As far as the results of treatment m hay-fever are concerned, 

I iBink we can summarize them bnefly by saymg that m 75 per 
cent of our cases we are able to eliminate 75 per cent of all 
symptoms In this way we allow them to pass through their 
hay-fever season with comparatively httle discomfort 

Another pomt that I might emphasize, as far as treatment is 
concerned, is that it is not permanent, and the mjections, as 
far as IS known now, must be given from year to year, although, as 
I intimated before, the results are better in the second year and m 
the third, at which time also the immumty is accomplished more 
easily and more completely 

I think I should express here a note of wanung against the 
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careless use of this form of treatment In certain cases, and 
particularly m those in which there is an asthmatic tendency, an 
overdose can produce violent constitutional disturbance, and it 
13 conceivable that anaphylactic shock with death could occur 
here in just the same way that it has occurred m those cases 
sensitued to horse-serum that have received immunlang or 
therapeutic doses of diphtheria antitoxin m horse-scrum 

OTHER CONUmONS OF SENSTUZATIOHS 
As far as the other climcal conditions that are mostly 
anaphylactic are concerned, I shall have to speak with great 
brevity 

Next to hay fever, the most promment clmical condition of 
sensitisation is that revolving the gastro-intestreal tract There 
are different forms. The symptoms may consist of swclhng of 
the legs, the tongue, and the glottis ns soon as a certain type of 
protem IS re troduced into the mouth Or the symptoms may be 
those of vomitmg with intense epigastric pain when the stomach 
Itself is sensitive This condition is usually followed by ab- 
dominal pare, colicky re type, and profuse purging 

Of the food proteins usually responsible for this I might 
mention egg milk, fish and shell fish, meat and fruit, especiallj 
strawberries in the order named 

It 13 not, however, those cases in which violent symptoms 
ensue immediately on the ingestion of food that concern us 
mostly, for these ore usuafly rcaddy recognised and avoided, 
except re infants that arc artifiaally fed or re those to whom the 
mother’s milk is poisonous. It is in that group re which the 
symptoms are more mdefimte and vague rather those of in 
digestion, m which our best results I beheve, are gomg to be 
obtained For it is in this group that the diagnosis has to be 
made for the patient by means of the cutaneous, sometimes 
even the ophthalmic, reactions. 

As far as treatment re these cases of scnsiiliauon is concerned, 

I do not hesitate to say it is at least unsatisfactory whether it b 
pursued by means of minimal doses of the protan bv mouth or 
by hypodermic rejecUons. Complete avoidance of the food ls 



742 


ROBERT ANDERSON COOKE 


by all means, the most satisfactory, although m a few cases the 
prehmmary treatment by hypodermic mjection, followed by the 
conbnued ingestion of this form of protein has apparently 
yielded satisfactory results 

Urbeana This is undoubtedly m many cases an anaphy- 
lactic reaction But from the large number of cases that I have 
studied, It has not seemed possible to determme by means of 
cutaneous reactions the particular form of food protem to which 
they are sensitized I should say that tests in only about 50 
per cent of our cases have yielded satisfactor}' results 

Angioneurotic Edema. — This is undoubtedly an anaphylactic 
reaction in which the sensitized cells are those connective-tissue 
cells of the subcutaneous tissues m contrast to the epithehal cells 
sensitized in urticaria The discovery of the underlying specific 
cause m tlicse cases has been made m probably not more than 
25 per cent of those mvcstigated 

Chrome Jomt Disease — ^Lately there has been considerable 
discussion with regard to the anaphylactic nature of certam types 
of arthropatbes, cspeaally the so-called hypertrophic arthntis 
I have investigated, up to the present time, only 6 such cases, 
using the entire group of food proteins available, and m none of 
these mstances have I discovered any reaction that seemed to 
me to warrant the conclusion that there was any ehologic 
relationship whatsoever 

Eczema — This is another condition that has been and is 
being studied from the anaphylactic basis While it is true 
that these cases seem to be particularly common m those famihes 
in which there is a history of protem sensitization of one form or 
another, I have not yet been able, m a senes of 15 cases 
studied, to obtain any information that warrants the belief 
that this disease is in itself anaphylactic m type Of course 
this, as well as the former group, must be studied on a broader 
scale until we are able defimtely to mclude or exclude them from 
the group of protem sensitizations 

It IS not possible m a discussion such as this to give you more 
than a brief r6sum6 of this tremendous field of protem sensitiza- 
tions But I trust that I have given you a clear conception of 
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some of the fundamental pomts and a defimte idea of our present 
day limitations which open a splendid field for investigahon and 
study I am also compelled to say that I should feel that our 
two-hour lecture had been entirely wasted if I have not stimulated 
and aroused m j-ou an mterest that will compel > our co-operation 
m the further dev'elopraent of this comparativelj new subject 
m medicme and therapy 
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MEHINGinS THREE CASES TWO OF MENHiGOCOCCIC 
AND ONE OF STAPHYLOCOCaC ORIGIN 

Demonstration of Patients, Discussion of Diagnosis and 
Treatment, with Special Reference to Administration of Flexner’s 
Senun 

April 20, 1917 

Dr. Niles We have recently had several unusual and in 
strucUve cases of raenmgitis m our wards, and I am gomg to 
present 3 of them today One is still quite ill and we will hasa 
her brought m first 

CLDncAi Clerk The patient is a school girl, eleven ytais 
of age. She was admitted to the hoqutal on April 1 1th, at 5 r u. 
m a stuporous condition Her father, who brought her here, saj'S 
that she wras perfectly well untQ the day before admission, when 
she complained of headache which was apparentl} not vcr> 
severe. The raommg of admission she was fesensh and wanted 
to be down. At 2 p u she \omltcd “\-cr} suddenli ” and soon 
became unable to speak or recognize an>onc She had no 
convulsions, no nose, ear, or throat symptoms and, so far as 
known, had not been exposed to mcmngitis. Her bowels have 
not moved since the onset of her Qlness. 

Family Btslory — Negative 

Past Utstory — Measles, pertussis, pneumonia, and scarlet 
fever when quite small No complications or apparent scqueLc. 

Dr Niles WTiat was the temperature pulse, and respua 
tion on admission? 

Clinical Clerk Temperature, 103 6° F , pulse, 120, res- 
pirations, 36. 


7 « 
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Dr Niles What was the location of the headache? 

Clinical Clerx Her father said that on the first day it 
was frontal, but that night and the next morning it was at “the 
base of her bram ” 

Dr Niles We have, then, the usual symptoms of the onset 
of meningitis, viz headache, soon becommg ocapital and very 
severe, fever, sudden vomitmg, so-called cerebral or projectile, 
and constipation The slow pulse which is usually mentioned 
m descriptions of the infection was, however, not present, and 
upon referring to her chart you will see that it at no tune became 
notably slowed The irregularity of this symptom m different 
cases I am not able to account for The usual explanation offered, 
that it depends upon tlie degree of mtracramal pressure, does not 
always hold It seems to vary m different epidemics In the 
epidemic of 1904r-05 I saw many cases with pulses down to 60 
or lower at the onset of the disease, but very few of our cases m 
recent years have developed this symptom Another vanable 
s>miptom IS herpes Has this patient any? 

Clinical Clerk No She has had none 
Dr Nnxs The eruption is often very extensive on the bps, 
alae nasi, face, and ears I beheve this, too, is more common m 
the epidemics of the disease than m sporadic cases, and I want 
to emphasize the fact that the absence of these symptoms — 
slow pulse and herpes — does not tend to ehmmate the diag- 
nosis of menmgitis Their presence, however, is of considerable 
importance m suggestmg such a diagnosis Please proceed with 
the physical findmgs 

Clinical Clerk Patient was well developed and well 
nourished Was imconsaous and her breathmg stertorous 
Eyes Slow, lateral nystagmus to right Pupils, nght m mid- 
dilatation, left, contracted Neither react to light The fundi 
showed beginnmg optic neuritis m the nght, left, normal 
Mouth Constant gnashmg of teeth 
Neck Moderately retracted and very ngid 
Heart and lungs Negative 

Abdomen Wall firmly contracted No viscera or masses 
felt 
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Eitrenutics Right arm somewhat spastic and mo'vcd less 
freely than the left Right hand held m accoucheur’s position. 
Legs held firmly in partial flexion 
Knee- and ankle-jerks not obtained 

Babmski’s sign present on the nght side, suggcsUic on the 
left Bmdxinski’s sign present 

Very marked Kemig’s sign m both legs 
Skin No eruption. Marked dermographia 
Leukocytes, 28,600, P M N , 9S per cent, S M , 5 per cent 
TJnne Negative. 

De. Niles This was evidently a \-cr> rapidly spreading 
infection extensively involving the leptomeninges Were her 
ears, nose, and throat carefully examined? 

Clinical Cleel Yes, and were normal A culture from 
the nose showed onlj Staphylococcus aureus 

Dr. Niles How was the exatmg cause of the menmgitis 
identified? 

Clinical Clere By lumbar puncture at 5 30 p il The 
spinal fluid was under inaeascd pressure dondj, contained 
5000 cells per cubic millimeter, all poljmorpbonuclears. Gram 
negative coca were seen in large numbers both intra- and 
extracellular, 25 cc. of fluid were removed and 20 c.c. of anti 
mcmngococac scrum injected by the gravity method 

De Nnxs Was the scrum injected at the first puncture 
that is, before the fluid was examined? 

Clinical Clerk Yes 

De. Niles That was nght Under such conditions the 
scrum should alwaja be given at once Do not wait to examine 
the spinal fluid Was a blood-culture made? 

Clinical Clerk Yes, two The) showed no growth 
Dr. Niles Bj referring to the chart vou will note that ten 
doses of scrum were administered within five davs 20 cc. being 
the amount givnn each time c.xcept twice when 30 cc were 
injected and once onl> 5 c.c became of defeebve apparatus 
An eleventh dose of 20 cc. was given on the ninth daj of her 
illness Notice the number of cells present in the various lappings 
and csircaall) the recent nuirkcd reduction in tlieir number 
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I may say that the tappings and subsequent injections of serum 
were often laborious and tune-consuming procedures Two 
hours were sometimes required, and if this girl recovers, as now 
seems probable, she may well thank Dr Flexner for perfecting the 



serum, and the house staff for their devotion m administering it 
and thereby saving her life, for quite surely she would not have 
recovered had this infection developed only a few years ago 
What has been the course of her symptoms? 
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Clinical Cleek April 12th Patient consaous, \'cry rest- 
less and irntable. Eyes rotated to nght, pupils equal, widelj 
dilated, react very httle to light Spinal fluid under very 
marked pressure. Neck ngid, abdomen retracted, and spine m 
moderate opisthotonos. 

April I3th Opisthotonos more marked Conscious, and com 
plains of pam in back of ned- and down spme General hyperes- 
thesia. Double Kermg and right Babinski persist 

April 15th. Little change in signs Spinal fluid under less 
pressure and shows fewer cells. 

April 17th. Neck and spine less rigid Spinal fluid only 
shghtly turbid and under httle pressure, 3500 cells 

April 18th. Appears distmctly better Has less pam and 
hyperesthesia and am he almost flat on the bed Neck is still 
very rigid, but not much retracted Bilaternl Kermg's sign 
present Pupils are widely dilated, but equal, and react moder 
ately to hght She has no palsies. Spmal flmd contains 675 
cells 

April 19th This morning fever higher and does not feel as 
well Had two spots of urticaria on her neck. By noon the 
eruption had extended all over her body and her cj-es were al 
most closed There was intense itching 

Blood-pressure, 100-50, the systohe pressure having fallen 
30 mm 

De Niles How long since the first m;ection of serum? 

Clinicai Clerk Nmo days. 

Dr Niles WTiat is the nature of her present condition? 

Clinical Clerk It is serum disease endenang the scrua 
tiiation of her cells to horse-scrum. It is an anaphj lactic 
phenomenon. 

Dr Niles 1 es. Doubtless so Ha\x you counted her 
leukocj'tcs or determined the coagulation tunc of her blood’ 

Clinical Clerk No 

Dr Niles They should be done An cosinophilia, often 
high, IS usually found Dr Weil tells me that there rs aim 
always a delay in the coagulation lime of the blood In one of 
our cases it was delayed to fifteen minutes. 
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Serum disease is one of the few sequels to the use of the serum, 
and occurs in about one-third of the cases It develops eight or 
ten days after the first injection and is manifested by the symp- 
toms here noted I beheve this patient also has jomt pains, 
which are a common symptom The important pomt is not 
to mistake it for an exacerbation of the infection and give more 
serum This should be avoided, for, if done, the menmgitic 
symptoms will qmte surely increase temporarily, or if several 
days have elapsed smce the last mjection, there is danger of 
anaphylactic shock 

The improvement m this patient’s general condition has been 
so marked and her spmal fluid has cleared to such a degree that it 
IS qmte probable she will now proceed to a complete recovery 
Yet memngococac infection is so irregular m every symptom and 
so treacherous that she may suffer a relapse or gradually develop 
subacute serous menmgitis These are, however, rare occur- 
rences when the serum is admimstered early m the disease and 
adequately 

The development and use of Flexner’s antimemngococac 
serum marks one of the few great therapeutic achievements of 
the past decade Dunng the epidenuc of 1904-05 the mortahty 
m New York City was 70 per cent , and it was unusual for 
patients to escape without some senous sequel, such as paralyses, 
loss of hearing or sight, or mental impairment Now with the 
serum the figures are reversed and recovery is usually complete 
When the administration is begun withm twenty-four hours of 
the onset the mortahty is only 18 per cent , which emphasizes 
the importance of early diagnosis and treatment The amount 
of spmal flmd withdrawn should always be somewhat more 
(5-10 cc) than the amount of serum mjected The average 
dose for an adult is 30 c c., but m very severe cases from which 
the fluid escapes readily as much as 60 c c. may be given. The 
usual frequency of admmistration is once m twenty-four hours 
until the temperature is normal and the flmd practically dear, 
but we have gradually come to give it at twelve-hour mtervals 
m severe cases, and have occasionally given it every six hours on 
the first day of treatment The aim is to keep a high concentra- 
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bon of the serum conhnuously m the subarachnoid space so 
when m doubt regarding rcpcbtlon of the dose it is safer to gnu 
the serum verj frequentlj The a\urage case requires onij four 
to SIX doses, but severe mfecbons, espcciall} when beatment is 
commenced late, require many doses You will nobce that the 
number of cells in the spinal fluid was greater after the first dose. 
This IS usual and is due to imtabon of the memngcs bj the horse- 
serum It IS, however, transitory and the fluid will clear If 
there is a bacteremia, about 50 c-c. of serum should be gnun 
mtravunously In this case the blood-cultures were sterile. 

The dangers accompanying Intraspmnl mjcctions of the 
serum are very few, but should be kept m nund Anaphylactic 
shock has been monOoned, and is to be aioidcd by ginng a 
scnsitmng dose subcutancouslj before proccedmg with the 
intraspinal injection Occasionally respuaton or cardiac symp- 
toms develop duiing the injecUon In such an evunt stop it at 
once and dram off a few cubic centimeters of scrum If necessary 
do not hesitate to make another puncture for draimng off the 
fluid Also do arbfiaal respuation and give circulatory stimu 
lonts This acadent is most unusual when the serum is intro- 
duced by gravity, which is the method to be employed Arc 
there any questions? 

Student WTicrc con the scrum be obtained? 

Dr. JfiiES It IS of the greatest importance to have a scrum 
which 15 polyvalent and of high potenev Some comraeraal 
houses have, unfortunately not manufactured such sera, and 
EtandardiraUon is now contemplated by the government 
Here in New Aork we prefer that made by the laboratories of 
the Department of Health 

Subsequent Course of He Case — The temperature continued 
to be shghtly elevated for two days, when it became normal 
Her blood showed 16,000 leukocytes with 12 per cent of eosin 
ophil cells Tlie coagulation time was mnetcen minutes Her 
recovTiy was uninterrupted except that her heart rate continued 
at about 100 for three weeks She left the ho-pital on June 1, 
1917, cured 
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Dr Niles The next case puzzled us greatly for several 
days, but the outcome and response to treatment quite defi- 
mtely classify it 

Clinical Clerk The patient is a colored woman who was 
bom in the West Indies She is thirty-eight years of age, mamed, 
a laundress by occupation She was admitted to the hospital 
on March 29, 1917, complaining of dizziness, poor vision, and 
pam m her head and small of her back 

The present illness began on March IS, 1917, with dull pain 
m her lumbar region A httle later she began to have headache 
which was constantly severe and referred to the ocapital region 
She thinks she then had fever which has continued to the present 
tune A physiaan who was called said she had kidney trouble 
and ordered hot apphcations to her back, which gave rehef 
A day or two after the onset she began to have dizzmess which 
made her very uncomfortable -when she raised or moved 
her head Vision has been impaired since March 23d, objects 
are blurred, and she is unable to read There have been no con- 
vulsions, paralyses, or dehnum She has had no cough, dyspnea, 
or edema. Her bowels never move without a cathartic and she 
has been constipated throughout this illness, but not more so than 
usual Her complamt is chiefly of headache 

Family Ststory — ^Negative for cancer, nervous diseases, and 
tuberculosis 

Past History — She has never been sick smce childhood, when 
she thinks she had mumps Is not subject to colds or sore 
throat and was perfectly well imtiJ the onset of this illness 
Venereal diseases are demed Her husband is hvmg and well 
She has one healthy child three years old One died at nine- 
teen years, cause unknown Has had three miscamages, the 
dates and duration of pregnancy not remembered She has 
lost no weight and has never had pleunsy or hemoptysis 

On admission her temperature was 102 4° F , pulse, 72, 
respnations, 24 

Dr Niles The patient, then, is a mamed colored woman 
who was bom in the West Indies and who, aside from three 
miscamages, has been remarkably well and strong until the on- 
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set of this niness. She has lost no weight nor has she had any 
other symptoms of tubercle mfection, neither is there any his- 
tory of tuberculosis m her family The historj as related im 
phes a rather gradual onset, but I am mdmed to think she was 
sufleimg qtute severely, otherwise a physidan would not hai’c 
been called Headache, mostly ocapital, has been the predomi 
nant symptom, accompanied bj less severe pain m her lumbar 
region, fever, dizzmess, and dimness of vision These sjTuptoms 
have contmued for two weeks without notable change. Vomiting 
was not mentioned 

CuOTCAi Clerk She has not vomited 
Dr, Niles From the historj we can only say that it sug 
gests an acute infection with the cramum as the scat of it, but 
the symptoms might be those of a general infection Headache 
rarely lasts for two weeks in typhoid fever, nor is it often occipital 
m location Severe headache, sometimes ocapital is constant 
m typhus fever, and it is usually the predominant complamt 
throughout the course Wc have several such cases every year 
as the disease is cndcimc m New York. I have never seen or 
heard of a case m a colored person, however Consideration of 
the phyacal findings will put us on the right track 

Clinical Clerk On admisdon she was poorly nourished, 
though not emaonted, and did not look acutely ill 

Skm Dry and rough No eruption or dcrmographia. 

Ears and throat Negativa 

Eyes No extra-ocular defects. Ihipils moderately dilalcd, 
regular in outlmc, and react promptly to hght and accommo- 
dation Eye-grounds normal This was confirmed by Dr 
O’Connor, resident surgeon on the ophthalmologic sernce 
Nose Negative c.xcept for a small patch of herpes on the 
septum 

Mouth Tongue heavily coated and dry not tremulous 
Teeth in poor repair surrounded with pyorrhea and covered with 
sordcs. Pharynx negative 

Neck No palpable glands. Neck sbgbtly stilT to forward 
movement, not retracted or limited m motion backward 
Chest Heart and lungs negative 

TOl- I— 4I 
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Artenes Easily palpable, not tortuous Blood pressure HO- 
IS 

Abdomen Sjanmctnc, flat, but not retracted Viscera not 
palpable. 

Extreirubes No paralyses or disturbances of sensation. 
Skin reflexes present and equal Knee-Jerks present and equal, 
but duninished Also the ankle reflexes. No Kenug, Babinski, 
Oppenheim, Gordon, or Brudnnski signs 

Blood examination March 30, 1917 
W B C, 12 000 
P M N , 70 per cent. 

P M E , 2 per cent 
S M , 21 per cent 
L M , 4 per cent 
Trans , 3 per cent 
R B C, 5,200,000 
Hb , 95 per cent 

Unne showed a trace of albumin and a few granular 
casts. No pus or bacteria. Another blood ciaminabon 
on March 18th showed leukocytes 10 000, with 68 per cent 
of polymorphonuclear neutrophils, and 17 per cent, small 
mononuclears 

Dr. Niles The plj-sical examination did not reieal con 
clusiTC evidence of nnj specific disease She was not well 
nourished and even now looks somewhat emaaated, I think 
You sec that tapping the muscles wuth a percussion hammer 
brings out clearlj defined swellings at the point of irritation 
which last for a few seconds and then disappear The«c arc 
caDcd mj’oldemas and arc a certain inibcation of wasting of the 
muscle They arc commonij \crj marked in tuberculosis but 
I think, arc Just as constant, though usuallj not >0 hrge in all 
other stales of general or local impairment of nutrition So 
despite her history I behesc she has lost considerable flesh. 
On admission, then her cerebration was normal She had a 
dry tongue which always indicates o setcre degree of toxemia 
e.xcept in perSLstent mouth breathers and «he had cmaanleil 
Her neck was slightly rigid and her tendon rtflcics were drprr- >e<I, 
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but she had no palsies or other signs of localized intraCTanial 
pressure A small patch of herpes was on her nose 

(To a student) Mr Brown, what conditions suggest them- 
selves to you to explain such a state? 

Mr Broivn Memngismus compheating typhoid fever, or 
perhaps uremia. 

Dr Niles In regard to the latter it is true there were 
albumm and casts in the unne, but they are practically always 
present m fevers of this duration, besides, there was no hyper- 
tension, her eye-grounds were normal, and she had no hyperpnea 
I think we could safely eliminate uremia at once The picture 
was very much like memngismus though, and we at first thought 
that was the condition The neck stiffness is usually moderate 
and without retraction except in children. Kermg’s sign is 
usually present, but not always, and the reflexes are apt to be 
more active than normal Did she have typhoid fever? Prob- 
ably not, because the headache had lasted two weeks and was 
ocapital, the spleen could not be felt, and there were no rose- 
spots They arc sometimes difficult to see m colored people, it 
IS true, but a good hght bnngs them to notice Her pulse was 
slow m proportion to the fever, which may be the case as late 
as the end of the second week, but it was not dicrotic as it usually 
is even at this penod of the infection Her blood did not show 
leukopema, but at the present tune we have 2 cases of typhoid 
fever which some of you have seen, one with 16,000 and the other 
with 12,600 leukocytes These coimts were not made after a 
bath either, for we rarely give any hydrotherapy m typhoid 
fever except two cleansmg baths daily Obviously, the next step 
m our diagnosis was to detemune if we were deahng with menm- 
gismus How was that done? 

Clinical Clerk By lumbar puncture The fluid was 
distinctly cloudy and ran very freely Exammation showed 800 
cells per cubic milhmeter, 50 per cent bemg polynudears and 
50 per cent mononuclears Noguchi test positive Fehhng’s 
solution was reduced No bacteria were found m the smears 
and cultures were stenle 

Dr Niles It was then clear that there was inflammation 
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of the meniDgcs The cells are sometimes much more numerous 
than normal m menmgismus, but not to this degree, and they 
are practically all lymphocytes tVhat infection docs such a 
qimal fluid suggest to you? 

Clinical Clerk Tubercle infection, though the number of 
cells 13 usually not so large and lymphocytes predominate. 

Dr Niles Yes, that is a aery high count for tuberculous 
menmgitis, but I have seen It m children. It is true that mono- 
nuclear cells usually predommate, but somebmes poljmudears 
are m the majonty Was the flmd carefully and properly 
searched for tubercle badlh? 

Clinical Clerk Yes Dr Cedi and several derks spent 
a great deal of tune on this fluid and three later tappmgs without 
findmg any organisms. 

Dr Niles That should have been grven more weight than 
we ascribed to It at the time, for such study almost minnablj 
reveals the tuberdc bacillus if it is present Was a gitmea pig 
inoculated? 

Clinical Clerk Yes and is sUU ahve. 

Dr. Niles I think the necrops} will reical only normal 
tissues. We were all mistaken about this case. Here was a 
colored woman with a meningitis iduch devdoped qmcklj and 
ga\c a spinal fluid as described, and ue conduded that it must 
be tuberculous in origm To be sure she was thirty -eight years 
old, gave no history suggestive of tuberdc infection, and yio 
lesions could be deternuned on eiamination. The radiograms 
of her lungs, as you can sec, show nothing even suspiaotLs. 
Careful searches foiled to identify tlic bacillus m the spina] 
flmd Tuberdcs in the choroid were of course not present 
They very rarely aid the diagnosis except in the text boots 
These are all reasons i\ hy we should hav e dcchncd that diagnosis 

Other Cndmgs were blood-cuUurcs negative, Wdal reactions 
negative Wassermanns of blood and spinal fluid negative 
cultures of unne and spinal fluids negative 

\ ou will notice her temperature contmued to be high her 
pulse vras generally slow and there was little change in licr 
general condition On the third day after admission vveaknes' 
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Clinical Clerk The patient fs a colored man, forty j^rs 
of age, a longshoreman by occupation, who was admitted to 
the hospital on February 23, 1917, complaining of numbness 
in his left leg and pain in his dorsal spme 

Present Illness (history obtained from friends) — ^The patient 
was well and at work on February 16, 1917, when he suddenly 
lost consaousness This lasted for two days after which he 
appeared to be much better until the day of admission, when he 
became delirious and could not be controlled Smcc the onset 
he has at times complained of some stiffness of his neck and 
motion has caused severe pain. He has also had headache, 
which has been chiefly occipital m location He now complains 
of a numb feehng m his right arm and leg and some pam down the 
posterior aspect of his left leg There is also a dull achmg pain 
throughout his qime, but mostly in his dorsal region. He has 
not vomited since the onset and has had no coniailsioas. His 
fnends think he has had fever since the onset of his illness 

Family Uislory — Father hving and well Mother died of 
tuberculosis at about twenty fii’e. Fi\c brothers and three 
sisters himg and well Two died m infancy, cause unknown 

Past Utstary —Had measles and malaria m childhood 
Pneumonia m 1902, complete recoicry Last December he 
froze the third and fourth fingers of his right hand, and they haic 
never entirely healed, the third finger bemg worse than the other 
He has had no cough, hemoptysis, or loss of weight. Appetite 
good Bowels regular until the present Alness since when they 
haAC been constipated Has had gonorrhea twice, lues is 
domed Has been a heavy dnnkcr of whisky since his youth, 
and during the past scicral weeks has been \cry nervous and 
shaky 

Dr. Niles A history such as you ha\c recounted strongly 
suggests alcohol ns the cause Most of the illnesses wluch we 
sec here arc modified by that poLAon The histones arc apt 
to be confused and unrchabic and widc.s,prcad pains arc fre- 
quently complamcd of Dehnum IS, of course a common enough 
manifestation of alcoholic poisomng, and it is quite probable that 
the course of this man’s infection has been masted by chrome 
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alcohobsm It is, however, perfectly evident that he had a 
more senous condition as weD What were the physical findmgs? 

Clinical Clerk The patient was a large, well-nounshed 
and well-developed colored man He did not appear very 
acutely ill, though he was disonented and confused He lay 
quietly in bed often muttenng to himself 

Nock Distinctly ngid and slightly retracted The entoe 
^ine was firmly held 

Eyes Pupils irregular m outhne, the left being larger than the 
nght. Both react to hght and accommodation No exoph- 
thalmos, n3^tagmus, or extra-ocular palsies There was a slight 
nght conjunctivitis 

Ears and nose Negative 

Tongue Heavily coated, protruded m the midline, shghtly 
tremulous, moist 

Teeth In poor condition Gums show pyorrhea 

Tonsils Moderate size, moderately congested, as was the 
pharynx also 

Heart, lungs, and abdomen Negative 

Extremities Distal phalanx of the third and fourth fingers of 
the left band have been partially amputated There is a bluish 
discoloration and diminished external heat over the remaimng 
portions of these phalanges The bone protrudes through the 
flesh of the third ^ger and is surrounded by crusts under which 
there is a httle pus No edema No weakness or paralyses 

Reflexes Knee- and ankle-jerks normal No Babmski, 
Oppenheim, or Brudzmski No clonus Well-marked bilateral 
Kemig’s sign present 

Blood count Leukocytes, 18,000 P M N , 88 per cent 

Urine showed a marked trace of albumin and a few granular 
casts 

Dr Niles The physical findmgs which you have desenbed, 

VIZ dehnum, unequal pupils, stiff neck, and Kermg’s sign, to- 
gether with leukocytosis, of course demand a lumbar puncture 
Please describe the flmd obtamed? 

Clinical Clerk It was a blood-tmged, purulent lookmg 
flmd under mcreased pressure Microscopic exammation showed 
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1500 cells per cubic millimeter, 99 per cent bdng polymor- 
phonuclears. Globulin in excess. No bacteria seen. 

Dh. Niles The flmd was qmte thick and looked as if it 
contamed more than 1500 cells One rarely fails to find the 
meningococcus on staining a smear when the fluid is \ery cloudy 
m cerebrospinal fever, but we assumed we were d ealin g with a 
meningococcus infection, and on the first puncture injected 20 
c.a of Flexner’s serum, havmg withdrawn 25 cc. of spinal 
exudate. Cultures were made from the fluid and a blood-culture 
was shortly taken Intraspinal mjections of scrum were re- 
peated at frequent intervals, as shown on the chart The spinal 
fluid continued to be very cloudy and was alwaj's tmged with 
blood Please note that on the daj after the first spinal injec- 
tion the cell count had risen to 5000, the usual reaction to horse- 
serum No bacteria were discovered m the smears, and it was 
with surprise and a certam degree of incrcduhlj that we receii-ed 
Dr Gmon’s report of the growth of Staphylococcus aureus from 
the spinal exudate We nevertheless continued giiing the 
serum, though the patient showed no improvement In fact 
ho became more dehnous, but it was the alcobohe type, and he 
apparently had delirium tremens On the fourth daj m the 
hospital Grom positive coed were fotmd m smears from the sjnnal 
tappmg, and to add further interest to the case Dr Guion 
rejiorted the growth of Staphylococcus aureus from the blood 
We were, therefore, dealing with a staphjdococcus septicemia a« 
well ns mcmngitis, but it was not dear whether the latter was 
pnmniy or secondary The chart shows that we continued to 
administer the antimeningococcus scrum, though of course, its 
specific properties were of no avail, but I hojied that the reaction 
produced m the leptomciunges bj the foreign protein would be 
beneficial and, besides, wc ba\-c no spedfic means of combatmg 
such an infection 

The patient desolopcd no new sjTnptom.s but all of the former 
ones persisted and it was necessary to restrain him until ^^ardl 
2d, when his mental condition became dearer the tcmjieriturc 
and pulse lower and the spinal fluid less doud) showing onU 
440 celk jicr cubic millimeter , 40 per cent of which were poll 
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morphonuclears and 60 per cent, mononudears. Impro^'ement 
was now progressive and on JIarch 8th he was perfect!) rational 



and comfortable His neck was shghtl) rigid, and Kcrnigs 
sign remained, but there were no other neurologic signs His 
tap was dear and gave onl> 60 cells per cubic millimeter , 10 
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per cent being polymorphonudears A blood-culture taken 
on March 5th remained sterile Wassermann tests of the blood 
and spinal fluid were negative 

During the course of his struggles to escape from restramt 
the skin over his left elbow became abraded, and on March 9th 
redness and swelhng with fluctuation over the jomt was noted 
This was then regarded as a local mfection and we were not 
surprised to find Staphylococcus aureus m the cultures from the 
pus evacuated when the abscess was mcised under local anesthesia 
The mfection fortunately did not mvolve the elbow-jomt. He 
then contmued to improve until March 29th, when he had a httle 
fever and complamed of pam on the inner side of his nght thigh 
These symptoms contmued, and on March 31st it became evident 
that there was an abscess beneath the adductor muscles At 
this tune similar signs presented themselves m the same part of 
the left thigh He was then anesthetized, and Dr Blythe 
e\'acuated a large quantity of pus from the nght thigh and a 
small amount from the left, from which cultures gave pure 
growths of Staphylococcus aureus Smee then his convalescence 
has been uneventful and you now see the man perfectly well 
accept for these small dramage openmgs m his thighs He is 
going home today, havmg been directed to return to the Out- 
patient Department for subsequent dressmgs He has, there- 
fore, had a purulent leptomenmgitis, bacteremia, and multiple 
abscesses, all of Staphylococcus aureus ongm Now these must 
hare been secondary to some focus of Staphylococcus aureas 
infection Have you found such a focus? 

Clinical Clerk Yes, m this frozen finger There is a low 
grade of osteomyehtis and Staphylococcus aureus has been cul- 
tured from it 

Dr Niles So this so-called “frost-bitten” finger assumes 
great importance I think it is safe to say that this was the 
atnum for the infection which resulted in bacteremia first, 
then menmgitis, and subsequently multiple abscesses What 

should be done with this finger? 

Clinical Clerk The termmal phalanx should be am- 
putated 
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Db Niles Undoubtedly The only reason that he re- 
tains it IS because he refuses further surgical procedure, and we 
are obhged to leave it in this condition, although we realise what 
a senous menace it is to his well being Staphylococais aureus 
frequently produces osteomyehtis and secondarj or pyemic 
abscesses often follow I have seen several such cases with Dr 
Hartwell this year, and I presented one of them in this dime 
last fall You may recall he was a young man who sustamed 
a crushmg mjury of his hand and later de\ eloped several foa 
of bone infection, both femurs and one ulna were involved He 
eventually recovered after a long residence m the hospital 
One other pomL Has this patient at any time shown anj signs 
of endocardial inselvcment? 

Clinical Clerk No 

Dt. Niles Slapltylocaccus aureus very rarelj localizes on 
heart valves, even m the most severe infection. It is also a 
rare mvader of the meninges Councilman, in GO consecutive 
cases of meningitis, found the foDowmg organisms Jfcmngo- 
coccus, 21, pneumococcus, 18, streptococcus, 18, stapb^iococais, 
2 Bramwell says that the prospect of recovery from an acute 
purulent leptomcnmgitis is small, and death is almost mi-anablc 
m cases with a sudden onset All observers agree, however, 
that the chances of recoi'eiy arc greater In staphjlococcal than 
m streptococcal mfectlon It is, of course, serj doubtful if the 
antimcningococac scrum administered m this case had anj in 
fluence upon the course or outcome of the mcrungcal infection, 
j-et I shall sure!} mject it in an) similar cases that we may have 

The lessons to be learned from the cases we have «ccn toda) 
are 

(1) To at once mate a lumbar puncture In ever) case with 
any memngcal gniptoms. 

(2) To at once inject antimcnmgococac scrum whenever a 
cloudy flmd Is obtamed 

(3) To repeat the InjccUons at frequent intervals and In 
large quantibcs until the infection is pro\ cd not to be of mcnmgo- 
coccal ongm, or until the patient has rcco\-ercd 
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THE FLUOROSCOPIC METHOD OF DIAGNOSIS IN 
DIGESTIVE DISEASE 

Special Uses. Comparisoii with Radiography Limitations. 
Indications for Combination ot Methods. Requisites for Use 
EssentialE for Equipment System of Examination. Main 
Examination (Esophagus. Stomach. Tracing Penstalsis 
Cap and Pyloric Region Fltllng Defects. Charting) Second, 
Third, and Fourth Examinations. Confinnatoiy Obserratioos 
General Remarks Stereoscopic Fluoroscopy IlinEtrated by 
Photographs Showing Instrument in Vertical and Horizontal 
Position, Three Types of Cases and SQbouettes of Outlines of 
Normal and Abnormal Anatomic Findings 

Befoee proccedmg to discuss the fluoroscopic method of 
diagnosis m digcstiiT diseases I will rcrerse the usual order of 
presentation by oflTermg the following summary ns an intro- 
duction 

The fluoroscope is an instrument of medical diagnosis. It 
should be used only by those who are actually engaged in rhniral 
medieme and who arc cipcnenced or at least familiar with modem 
laboratory methods The field for fluoroscopy is a large one 
It overlaps that of radiography, but is not a substitute for the 
latter method 

Special Uses — The fluoroscope in trained hands will sdcld 
information that x ray plates, even m long cipensisc senes, 
caimot always disclose. These are A correct estimation of 
peristalsis or the presence of a reversed peristalsis the effect of 
adhesions on the position, contour, mobDity, motihty, and rela 
7*7 
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tion of the viscera, the possibihty of direct dennatographic 
charting, the better placing of mass and pressure pam with 
combined palpation, and the detection and estimation of spasm 
T-Ray plates in senes may suggest these possibihbes, but only 
when mterpreted by a master radiologist 

Ltnuiattons — On the other hand, the fluoroscope cannot 
compete with senal radiography m detectmg obscure filling- 
defects m the cap, pylonc region, and the mtestmes, the outhmng 
of diseased gall-bladders, the detection of gall- or kidney stones, 
and accurate mappmg out of a diseased area as an aid to the sur- 
geon m determiiung his mode of procedure Then, too, the obese 
patient presents a problem to the fluoroscopist which is not nearly 
so perplexmg when plates are used 

Indxcaitons Jor Both Methods — ^When m routme diagnosis 
the fluoroscopic findmgs are at vanance with climcal and labora- 
tory findmgs and a diagnosis remains cloudy, supplementary 
radiography should be employed Operative cases should be 
studied by a combination of both methods prior to operation 
Requisites Jor Use — Successful fluoroscopy depends m great 
part on an exhaustive history, a complete physical examination, 
and all jmssible aids from the laboratory It demands a urn- 
form system of procedure, a system which provides for the proper 
preparation and protection of both observer and patient, and 
one suffiaently flexible to fit unusual cases Record bla nk s and 
charts are essential “The Roentgen-Diagnosis of the Diseases 
of the Alimentary Canal,’’ Carman and Miller (Saunders), will 
be found a most useful book “The Alimentary Tract,” Barclay 
(Maamllan), is also helpful and ongmal These and other 
works go into mechamcal and other details which time will 
not permit here 

EsseiUtals for Equipment ~I will, however, mention some of 
the essentials m the eqmpment For office use, where a direct 
current is available, the coil answers every need, m fact, it is for 
this limited purpose ideal It is much less expensive m cost and 
maintenance and, because of its simphaty, easily handled 
A standard platinum gas tube of high vacuum is mounted m a 
suitable stand (Fig 70) Any one of a dozen makes of stand 
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can be used It 15 essential that the tube bo\ U c< n trurted 
that it automatical!} tabes its place direcUi bad >i tht. mtcco 
m no matter irhat position the screen mat be pi uni \t tin 
front of the box a diaphragm should be constructnl uhuh iin 



be regulated b\ the operator dunng ob-ereationi borne means 
for cooling the tube should be proaaded \ miniature cicrtnc 
fan mounted on the top of the tula, box with a window in Ihe 
box to rcccue the air is the simplest arrangement \ foot 


vou I— el 
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switch IS indispensable A rheostat and either a mechanical or 
aad interrupter complete the mechanical equipment Ver>" 
tliorough protection is to be msistcd upon m the construction of 
the stand, and in addition, the operator should alwaj's when 
making observations vear a leaded rubber apron and heavy 
gauntlet gloves of the same matenal The room should be 



r.r 71 -A converUble stand being used in the honzontal position (New York 
^ Hospital) 

capable of being made absolutely dark, but one or ttvo red hghts 
are arranged so that by puUing a conveniently placed strmg they 

can be lighted or extmguished 

Where space is valuable, a stand that can be made mto a 
table (Fig 71) is an advantage, but much time is lost in makmg 
this change in position, because of the re-arrangmg of vwr^ 
and other mecliamcal details A dupheate outfit permanently 
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maintained, one in the vertical and the other in the homontal 
position, IS the better plan. 

For those who would not be limited to fluoroscopj and who 
wish to tate the instantaneous plates that gastnc radiography 
calls lor, a translormcr outfit is necessary The Coohdge tube is 
convement m that it can be maintained practicallv indefimtely 
at any given penetration, while the gas tube requires Irequent 
regulating 

Each Investigator as he progresses in this wort will establish 
a system for himself His success will be m proportion to his 
perseverance in carrying out the details of this routme. hly 
own system, built on the wort of others and ns a result of my 
personal eipenence m this field, is as follows 

System of Exarntnatton — ^At the patient’s firet visit his his- 
toiy is taten, a complete physical examination is made, and a 
tentative diagnosis recorded If a cathartic is not contraindi- 
cated, he IS ordered to tate that mgbt a dose of castor oil and for 
the three subsequent days he is put on a Schmidt diet At 
10 p u of the last day he is required to cat a large dish of boiled 
ncc and rmit The following morning the unne collected from 
the day before and a speamen of the feces obtained that morning 
bj means of a small enema are sent to the laboratoiy The 
stomach tube is passed and the stomach contents rcmoiTd, to 
be tested for starch and blood Before the tube is rcmoicd a 
lavage is given The returned water is saved to be tested for 
starch and blood The patient is then given 1 ounce of banum 
sulphate in J glass of water and then is placed on the examining 
table. His abdomen is thoroughly gone ov cr in a search for mass 
and areas of pressure pain. WTicn found these pomts arc marked 
on the sUn with a red wax pencil This second physical examina 
Uon of the abdomen is important m order to clear up any uncer- 
tain or mdefimte findings of the first examination. 

’The massage and manipulation of the abdomen mlh the 
patient in the recumbent position aids the banum to scirch out 
and occupy irregulantics in tbc mucosa and to squeeze through 
the pylorus to help fill out the cap This citractinn and cxamlna 
tion 13 earned out In the dark room with only the red lights turned 
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on A certain amount of tune is necessary (ten nunutes at least) 
to prepare the observer’s eyes for the screen work 

The patient, stripped to the waist (women are provided with 
an artist’s gown, open at the front), is placed, standmg, m 
front of the fluoroscopc stand with his back agamst the stand 
and his abdomen against the back of the screen The tube is 
now regulated, the observer puts on his protectmg apron and 
gloves In his right hand he holds a long sponge-holder, mto 
the jaws of which is fitted a short piece of blue dermatograph 
penal, capped with a disk of lead The red hghts are now put 
out by pulhng the stnng The foot-switch is tested and the 
aperture in the diaphragm is regulated to give a field of about 
8 square mches The screen is lowered, raised, or moved from 
side to side until the shadow of the banum is found The 
aperture is now reduced to 2 mches and brought to the lowest part 
of the shadow A pencil mark on the skm here shows the true 
position of the greater curvature As the target of the tube 
is directly back of the center of the screen, distortion is not 
possible m chartmg the exact outhne 

Prdmtiiary Obscrvalion — ^With the aperture still reduced, 
the entire stomach shadow, mcludmg that of the cardiac end, 
fundus, and pylonc region, is searched for deposits of banum, 
which may suggest ulcer craters, penetratmg ulcer mches, and 
small filhng-defects 

The screen is now raised until the heart shadow is brought to 
view The aperture is reduced to 1 mch, and the position of the 
apex marked on the skm (Fig 71) Swmgmg over to the nght 
side of the heart shadow, this is also traced Raismg the screen 
still higher, two vertical strokes of the pencil on the skm directed 
by the small aperture, charts the position of the nght and left 
borders of the aortic shadow The lung shadows are qmckly 
scanned for gross evidence of disease (physical signs and radiog- 
raphy are so much supenor to the fluoroscope m lung examma- 
tions that too much time should not be used here) After a httle 
expenence it will be found that this entue process will not re- 
quire more than from thirty to forty-five seconds of actual 
exposure A skilful use of the foot-switch makes this possible 
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The aperture being kept su rr-iU most of the time gi\c& not 
only a bnlhant lUummatiOD but l*>o makes u T^ssible to expoM: 
an> given section of the skin t r nnl> a ser nd or tno Thi 
prelnmnary step in the fluoro (. \ examination j < f thcgrcatc't 



\’aluc It frcquuitlj bnngb to ‘-null k-uns ll.il c m m n.. 

Other v*a} be detected as it enable^ the banum to liter into 

that the hcancr banum mitturc which follows cannot ra ■ } 
fill Its greatest t-aluc to me has bean m maV mg it po^ ibl. to 
estimate the toniatx of the stomach b) comparing t t po i nn 
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of the greater curvature under these conditions and later, when 
the organ is full of the hea\^^, opaque meal which follows ' 

Matu Obscroahou — ^The hghts are now turned on and the 
patient is rotated somewhat so that his left shoulder rests 
against the stand (Fig 72) and his right shoulder agamst the 
back of the screen Into the patient’s left hand is placed a glass 
containing the folloning mnxturc 

Si\ ounces of banum sulphate 

Two tcaspoonfuls of malted milk 

SulTicicnt solution of boiled tapioca to suspend the banum 

This meal should be of the consistency of very thick creamed 
soup and should measure at least 16 ounces It should be served 
hot and should be thoroughly meved I use for this purpose an 
electric soda-water mi\er, but an egg-beater wdl do 

Esophagus — ^Before the hghts are again extinguished the tube 
IS regulated and the patient is requested to take a few swallows 
in order to accustom him to the procedure The room is agam 
darkened and the patient told to contmue to dnnk slowly 
With the aperture fully opened, the screen is placed at the level 
of the chest, nhcrc the opaque meal can be observed descending 
If this IS not clearly seen the patient should be turned a little 
one wa 3 ' or the other until it is brought to laew, and tlie aperture 
then regulated so that there is an illummation of about 3 inches 
wide running from tlie top to the bottom of the screen One 
soon becomes familiar with the normal fluoroscopic appearance 
of the esophagus "When it is seen that there are no unusual 
bulgings and that the meal is entenng the stomach without 
any delay, the observation should be at once shifted to the 
stomach 

The patient is now placed with his back (Fig 73) squarely 
against the stand, but he is told to keep his head turned to the 
left so that he may contmue to dnnk the mixture The screen 
IS lowered and the aperture made sufficiently large to take m 
the entire stomach shadow The food is seen to enter the stom- 
ach from the right side of the magenblase m spurts, it either drops 
directly to the lowest part of the stomach, or runs down the 
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nght wall until it reaches the bottom, where it spread'' rounding 
out the greater curvature 

Until the stomach is full there is no need for making ob etaa 
bons on the character of the pcnstalsis llTien one is ab lied 



Hk iJ — I twilionforob'emncabdonifnal hafloi^ (Nc'a 1 rri lloastal) 

as to tlie mode of entrance and the dirextmn the fooil takes a 
it enters the stomach the observation should be de ronlinunl 
until all of the meal has been uikcn Thi position of tlii gnaltr 
curvature is now marked using the icia small aperture to dinat 
the pencil The shape of the organ is then quicklv dctirmined 
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It requires but a second or two to trace the outline on the skm 
(Fig 74) 

Pcnslalsis —Observations on the character of the peristalsis 
arc now in order One or U\o nunutes will elapse usually before 
peristalsis begins, but gentle massage -mil usually start the 
contractions if they are slow in making their appearance 

A diagnosis of the tyqje of peristalsis is made by countmg the 
uaves to be seen at one time along the greater curvature from the 



Dull pain epiR and Bonng pain epig two Crampy pain epig 
prccor p c. and on exer- to four hours p c. and at unmed p c Spasm of 
tion Stomach sliRhUy night Cap absent Post- cap Ch appendiabs 

ptosed Cardiac hyper- p> lone ulcer 
trophy and a small 
aneurysm 

ng 74 


fundus to the pylorus and seemg that they are equal with those 
on the lesser curvature, one wave mdicates a one-cycle type, 
two waves, a two-cycle type, and so on A wave on each curva- 
ture should be watched from its beginiung until it stops at the 
pylorus It IS only m this way that irregulanties m contour can 
be detected 

A false nave or masure at some pomt m a wave’s progress 
will be absorbed m the wave and may easily be missed The 
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wave will stop at an indurated <ir t)thin\T^ invoh’ed area to 
begin again beyond, \ery much ca^«i\c mil smooth out when 
an island of floatmg oil is encuuriert^cl 1 1 1 niche of a pienctral 
mg ulcer with a small induratim mil rid j i buo\, but if the 
surrounding induration is exten ' c the \ I'l stop as if at 
a volcamc island to go on agi 1 l>e\ond 

Rugm running through it 1 in a dm 1 »n 1 mv from a 
somewhat irregular contour < i m part uf ih loniath where 
there also is seen some displ k* n int or the part irt sugge^tiic 
of adhesions The} are, howc\ hllicuJi to ‘Hie witliout plates. 
The rugEE or stnations that « ific rmujt of spa^m art more 
s}Tnmetncfl-U> placed and arc |uitc oMitcmcd when the epasra 
IS reheved 

Adhesions efTectivelj prevent the regular progress of a peris- 
taltic waxc at the pomt of attachment ind u'^uallv for the bil 
ance of the distance to the p\lorus The depth to which a wave 
dips mto the surface denotes the tnngth of the pcnslahi^ 
Weak, contractions slowlj npple dung making Inrdh an' ini 
presaon on the contour while the strung contractions of an acti'c 
peristalsis will gi\e the appearance to the shadow of three or 
four balls strung together There arc mane degrees between 
these extremes 

Before shifting the CAammation to the p}lonc region and the 
cap which IS the most important ind most difficuU part of the 
shadow to see and interpret sustained pressure ls made on the 
lower abdomen to force the opaque meal to fill out the upper part 
of the stomacdi so that it can be *;tudicd At the =anii time this 
pressure helps to force the opaque cloTnc thmugh the piloru-' 
and into the cap In the fluoroscopic '^hadow the p'lonc 
*’phinctcr is mdicated b) an interval of about ] inch througli the 
center of which runs a stem the thickness of a match --tick con 
necUng the cap to the ampulla 

CapandP\loncRcfiw)i —The cap "hfle nrbitranh dc-enbed 
part of the duodenum (ascending portion) e' from a radio ogic 
point of vacw the termmni portion of the «;tomach— the gnail 

dindc” between its greater and Ics'^r curvature^ 

To studj the cap and the p>lonc jxirtion of the on 
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the aperture must be reduced to take m only this region or only 
a part of it at a time The contour of the pars pylonca is best 
seen when sustained pressure is made agamst the lower abdomen 



THE FLUOROSCOPIC ilETHOD OF DIAGNOSIS 


779 


J 

J 


Hour Glass Stomatli 

Spumed:e like 

lyiorospasm 

Scccndiiyto 

Qntnlc AfftnLalis 

yidheslnufersl^lcrca 

Folk * Gall E1 j-2c Sjpr/ 

ILts Ikrt ini i.itft'i 
D? 

13 

ti 

J 

-4 

w 

Filling Meet Cirfli 

(CrQcmi) 

fUlugWof FtoUltdia 

(Ctmunu) 

n^lB^IVtnb 

FlflingDcCcct RjnP/.no 

I (CinrrTaii 

[ Hr—J Jupi 

16 — 

ty 

Colon 

Tljr-j. In Tu— m htf 
tr~- LX 

u 

Colon Tnic^rscPrli-n 

LlJ firt *f Ttn.— trJ. 

M'M 

ColCTJ , 

IP G bn 

P ~ T— f*ft C*nr— s* 

Tti *1 nl pa-rtta 

rvit 


I fp 76 — SffliKlbjiTanimalK Hhooctli^ fllujtratlnj! normal anJ abnnrrul fifldi 
(ComcU Mnlical C Ilcc^ Clinic) 


or c\cn liiplicr The '^tonnch cxamimUon i not complete until 
iht palitnl Ins been stmicwlnl rotitccl fnim nphl to h ft ami from 
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left to right Fluoroscopically, such diagonal shadows are not 
easily seen, still one can thus occasionally pick up otherwise 
obscure lesions 

With the proper preparation and a clean stomach well filled 
uath a thoroughly mi\ed opaque meal of suffiaent speafic 
gramtj some of the smallest and most obscure lesions can readily 
be seen But to do this kind of fluoroscopy one must imdertake 
considerable training For several seasons at the Cornell Clinic 
I hai'e in all of our presented cases enjoyed the advantage of 
ha\nng Dr Cole’s serial plates (interpreted by Dr Cole personally) 
to check against my fluoroscopic findmgs, and as many of the 
jiatienLs uerc later operated upon, have personally seen at the 
ojierations what I should have seen, but did not, and have also 
there not seen what I thought I would see This kind of traming 
IS invaluable to one who does not ivish to become narrow from 
concentrating on one metliod The normal shape of the cap and 
the pjlonc region of the stomach should become firmly mipressed 
in one’s mind, also the structural departures from the usual forms 
and functional irregularities which affect the contour or behavior 
of these parts To memonze these pomts one must examine 
hundreds of normal cases 

It IS most difficult to describe the effect of the vanous lesions 
on the shadows This must be learned by personal study in 
front of the fluoroscope The use of combmed palpation bnngs 
out more than half of the points of value about tliis region, and 
this can only be demonstrated while actually using the apparatus 

Filbng-dcfccls —Large filhng-defects are rarely missed, but 
one must possess perfect eyesight to pick up the small bites- 
out-of-the-cap or about the pars jiylonca A re-exammation is 
necessary when such a lesion is suspected, as bits of retained 
food, local spasm, or pressure from without may be responsible 
When not contraindicated, massage of the part and pressure 
apphed below will do a great deal to sustam or discredit such a 
diagnosis 

By the tune the stomach has been gone over throughly m 
most cases a large portion of the opaque chyme is in the small 
mtestine If it is seen to accumulate at any one place, indicating 
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a fillmg-defect or stricture, that point should be marked on the 
stm and observed two or su hours later 

CharUng — ^Before a patent dresses the markings on the skin 
are examined and the red penal markings, which are placed to 
mdlcatc pressure pam, mass, or other physical lindmgs, arc com 
pared with the blue traemgs. This is all copied at once on the 
chart and the findmgs are wntten or dictated before the} are 
forgotten. I have used m the dark room a dictaphone for this 
purpose, but an attendant can just as well do this bj dictation. 

If possible, the patient should agam be seen m two hours 
An "absent cap" wiD at this tune frequently make its appearance 
or, where the peristalsis was at first thought to be absent or 
excessive, it might now be seen to be quite normal or the 
reverse. 

Second Observation — sue hour examination also is nccessaiy 
to estimate the motlhty Alter this observation the patient is 
directed to resume bis usual diet, except that his breakfast for 
the foUowmg hio monungs is to be an Ewald test meal The 
imbal dose of castor oil is the onlj laxatue allowed during the 
course. If, hou ei’cr, the bowels do not empty each daj , 3 small 
cold, saline enema is ordered to be taken m the sitting poalion 
in the morning 

At this observation (the six hour examination) all of the 
opaque chjanc should have left the stomach and the head of the 
s^dow should be found m the cecum, or c\cn well along the 
colon A flash at this time is all that is nccessaiy, unless one 
has at the previous cianunation suspected a lesion. The 
follomng morning it is my practice to extract an Ewald test 
breakfast before making the colon examinalion- 

T/itrd Examwahon —The colon fa usually casilv seen m its 
entire length. It is diflicult to sec the appendix with the patient 
m the erect position unless the abdomen is palpated and the 
cecum held up bj the operators left fist, pressed in over the 
part and held there tightly Filhng.dcfects and the size, shape, 
and position of the colon arc noted, variations in peristalsis 
and reverse peristalsis arc all watched for through the reduced 
aperture. Deep palpation will often prove an apparent filhng 
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defect to be false Dermatograpbic cbarhng of the colon is a 
refinement of considerable value 

Fourth Exammaiton —An Ewald test-meal and extraction 
again precedes the observation on the following mommg At 
this “s6ance” attention is given to the appendix. If an appendix 
■was visuahzed on the pre-vious day and is now empty, it is not 
likely that its motibty is impared, but, if stQl full, the observa- 
tion should be continued daily until it cannot be seen Because 
an appendix cannot be seen at all is not a suffiaent reason for 
a diagnosis of obhterative appendiatis A retention of over 
ninety hours is rather suggestive of chrome appendiatis 

Confirmatory FxantinaUons — ^When such a senes of examina- 
tions bnngs out sjTnptoms radiologically mterestmg, a special 
re-exanunation, directed to the part under suspiaon, is m order 
For instance, if there was observed any delay or undue bulging 
of the esophagus at the first examination, a special test should be 
indulged m, this time usmg a bread, milk, and banum meal, or, 
if some irregulanties are discovered m the colon, an opaque 
dysma should be admimstered and the colon observed -with the 
patient in the horizontal position A re-exammation of the 
stomach is also m order if there is the shghtest question as to 
the findings m the regular senes of observations 

My reasons for adopting and carrymg out this routine in all 
of the cases referred to me are as follows 

One can never be sure that dinical symptoms pomtmg to an 
mvolvement of a given organ are not referred from some distant 
part Irregulanties observed fluoroscopically at some pomt 
might erroneously be made to explam the cause of the trouble, 
while a distant, unsuspected lesion is really the underlymg cause 
I combme the physical exammation, the laboratory mvestiga- 
tions, and the fluoroscopic observations m this manner so that I 
may obtam a composite picture of what is occumng physiolog- 
ically or pathologically 'withm a given time I admit that it 
seems to be a cumbersome sj^tem and it taxes the time and 
patience of both mvestigator and patient, but it is necessary for 
perfect techmc 

General Remarks— Jn pnvate practice, m order to msure 
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the regular and prompt attendance of the patient, he is told that 
he will be expected to give up practically all of his tiroc for one 
week- The charge IS arranged 60 that one fee cos’crs all the work, 
no matter how many calls are made or what laboratoo tests 
are necessary After the first shock this serves to case hi mind 
and prevents his complaining of the “mounUng eipcnse'' and 
it keeps him “on tap " 

The reason for prescribing the castor oil m the beginning is 
obvious As a gastro-enterologic m vestigation is incomplete with 
out a fermentation, bactcnologic and microscopic cmminalion 
of the feces, and as the bantim meal would Interfere, the Schmidt 
diet IS given before this is administered The ncc motor meal is 
the simplest test we have for errors in gastnc moti!it> The 
lavage the following mormng sers'cs a double purpose I have 
found that twenty four hours after the barium has been taken 
the Ewald test meals give practicallj the same findings as when 
they are not so closelj assoaated with the radioscopic prepora 
bans. 

Those who would do onlj fine lluoroscop> should nei er sloop 
to the time-saving practice of giving the double meal the first 
one SIX hours before the actual axamination, when the second 
meal is gissm The resulting shadows in the colon and the many 
flecks scattered about m the small intcstme are not only dis- 
concerbng, but in many cases actual!) prci’cnt a proper sdsuahx 
ing of the stomach or cap Bj giiang only one meal and ivutch 
mg that as It makes its way through the ahmentar} tmet, one is 
in a very much better posibon to judge of the motor equipment 
and 6uch mformabon is of great importance in all casa 

MTicrc It seems important to establish the rclabons between 
the stomach and some part of the colon a second banum meal mas 
be gis-cn after all of the first meal is in the colon but this is not 
used m scarebing for details in the stomach shadow 

r have been criuozed for giving so large a quantftj of banum 
os 8 ounces. Thoroughb wa.shcd banum sulphate is harmless in 
double this dose. I base given this meal m more than 1000 cases 
Without one unpicasapt inadmt rcsulbng I would prefer to 
discard the fluoroscope rather than to be hnuted to the I or ^ 
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ounces of banum that is usually recommended for tbs purpose 
The dead black silhouette with its clean-cut outlmes is not pos- 
sible with the smaller dose 

Stereoscopic fluoroscopy, the dream of radiologists, has at 
last been demonstrated saentifically The manufacturer under 
whose patronage the experiments have been conducted is pre- 
pared to make the apparatus commercially possible as soon as 
there is a demand for it That the tune is npe for tbs innovation 
there is no question There is urgent need for it m mihtary 
surgery for the quick and accurate locating of foreign bodies and 
m setting fractures Its possibihbes m gastro-enterology and 
in cardiac, aortic, and smus diseases are without limit I am 
wilhng to predict that witbn a few years tbs method will en- 
tirely supersede radiography 
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SYMPOSIDM ON DIABETES 

De Geyeun It fa appropriate at this tune when jou hate 
finished your fourth year in medicine to sununanre m certain 
disease which have been studied intensively by various groups of 
students dunng the past year Today we propose to present 
to you certain phases m the diagnosis and treatment of diabetes. 
The students who have followed these cases m the wards under 
constant supervision will summame some of the most mtercsting 
results obtained I wiH ask Mr Hjinan to discuss bneflj the 
experimental facts upon which the modem treatment of diabetes 
IS founded and then present to you a brief summaiy of the treat 
ment itself. 

Mr. Hyuan Some of the knowledge upon which we have 
hitherto based our treatment of diabetes has been denied from 
experimental facts, but a large part has been based upon thcorj 
Fortunately for the diabetic patients Dr Allen has withm the 
past five years advanced a very successful method of treatment 
based on elaborate and well planned experimental 3tud> of 
diabetes m nmmnk, and confirmed b) work on a senes of 70 or 
more diabetic patients 

A bnef consideration of these experimental results and their 
application to human diabetes is a neccssatj preface to on) dis- 
cussion of diabetes. Dr Allen behcved that diabetes was the 
result of weakness of pancreatic function In order to imitate 
this weakness experimentally he remoi cd \*arymg portions of the 
pancreas in dogs Icaxang roughly , a remnant of a ti\ clfth or an 
eighth of the gland Those dogs with the larger remnant of pan 
creas comparable to our mfidcr cases of diabetes showed few 
tol. j — 50 yss 
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symptoms unless overfed, and responded qmdJy to -with- 
drawal of food m appropnate amounts Those with the smaller 
fragments of pancreas left m situ comparable to the severer 
diabetes as seen m young people, developed symptoms on feedmg 
which were less amenable to withdrawal of food, and if food 
was contmucd death mvanably resulted 

The milder type may be converted mto the severe type by 
gi-vmg sufficient food to mamtam glycosuria, the subsequent 
course of the disease bemg m every way comparable to that ob- 
served in severe diabetes m man Allen has also been successful 
m producmg the symptoms of aadosis m these dogs, a feature of 
the analogy of experimental to human diabetes which has 
hitherto been wantmg 

To explam the disturbance m carbohydrate metabolism pro- 
duced by these experimental procedures Allen advances the 
theory of defiaency of pancreatic amboceptor which under normal 
conditions acts as a bond between sugar and tissue, rendermg the 
sugar susceptible of oxidation As a result of this defiaency 
of amboceptor the body loses its abihty to utilize COH, and 
sugar IS lost m the urme To supply this defiaency m COH 
the orgamsm calk upon the body protem and fat — ^58 per cent of 
the protem molecule bemg capable of transformation mto 
sugar — this porbon of the protem molecule m part helps to make 
up for the defiaency m COH, but m the absence of suffiaent 
amounts of COH the normal fat metabolism is perverted and 
toxic mtermediary products of fat metabolism are produced, 
these m turn bemg chiefly responsible for the ensumg aadosis 
Aadosis m itself exerts a certam influence m producmg h 3 q)er- 
glycemia and glycosuria, and so the viaous cycle is complete 
With these prefaong statements on the experimental and 
theoretic aspect of diabetes we come to the more practical con- 
sideration of actual treatment 

The Fast —The mam effect of fasting is to abolish glycosuria 
and dimmish the blood-sugar There is another important effect 
produced, and that is the abohtion of aadosis There are very 
few cases who do not respond to this method of treatment, and 
m these cases the aadosis may be mtensified by the mitial fast 
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It is in these same cases, as a rule, that fastmg also foils to clear 
up the glycosuria, but after a period of low feeding preferably 
protein, both the aadosis and the gljTosuna usuall;^ disappear 
on a second fast, rarely a third fast is necessary Pormer authors 
had always beheved that withdranTil of food increased aadosis, 
but with \ery few eicqitions they did not have the courage to 
prolong the fast 

The effect of the fast to diminish protein metabolism fs, in 
reality, nothing but a part of the effect of the fast in decreasing 
total metabolism the latter being lowered by fasting or at least 
by fasting plus subsequent low feeding The decrease of the 
total metabolism m turn means a lowering of functional need 
in genera), with its consequent rest of the overtaxed pancrcaUc 
function 

As regards the benefiaal effects of fasting on the metabolism 
of fat, the question is not so clear This much is probable thin 
people whose fat supply is meager because the} have not much 
fat to draw upon, do not form the perverted intermediary products 
of fat metabolism, acetone diacctic nad, and ocvbutync and 
to the same degree os do fnt people, therefore ihm people as 
compared to fat people arc more apt to dimmish the aadosis as 
a result of the fast- With very obese people, on the other hand, 
sudden institution of the fast increases the pipduction of the 
aad bodies and unless elimination is adequate the resulting 
aadosis is often extreme and the sudden introduction of complete 
fast in these people is therefore, dangerous The danger of 
fasting obese indiWduals has been emphasized b} Fohn in the 
case of normal people 

Of course, in both thin and obese fndhiduals the lowering of 
total metabolism produced b} the fast must ha\'c its effect in 
diminishing what wtiuld otherwise be a more rapid catabolism 
of fat. 

The effect of fasting upon body weight and fluid cxchingc 
will be dealt vnth later in this di5Ctij>5ion and need not be referred 
to here 

The After-fasting Treatment— It mu<t be remembered that 
the most important function of the fast is to eliminate pljTosuna 
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and aadosis, but its effect in increasing future food tolerance is 
one that (^ot be overlooked That this tolerance is increased 
in most cases has been amply shown, and it is with this in nund 
that intermittent fast days even in the absence of glycosuria are 
advised dunng the subsequent treatment 

After rendering the patient sugar free, our next step is to 
start feedmg, preferably carbohydrate This is gradually m- 
creased, in amounts from 5 to 10 grams daily or on every second 
day, addmg suffiacnt fat and protem to make the diet palatable 
and further to meet caloric loss, but keeping the total amounts of 
these substances low until the sugar agam appears This is 
eliminated by another fast day and the carbohydrate limit just 
attained is cut m half or even lower, while fat and protem are 
added gradually to the diet up to the pomt of tolerance After 
an intervening fast it may be advisable to increase gradually 
the COH, mamtaimng the COH, protein, and fat at a level below 
that of actual glycosuria At this pomt the total food intake 
may be kept constant dependmg upon the circumstances sur- 
rounding the individual case It must be emphasized here that 
it IS never desirable to mcrease the fat simply for the purpose of 
increasmg the total calones The patient should be taught 
to hve at that level of metabolism which will keep sugar from 
the urme and prevent aadosis, the degree of activity bemg regu- 
lated by the total calones received and not by the former activity 
of the patient, an occasional fast day or half-day bemg mteiposed 
at regular mtervals with the hope of inaeasmg tolerance I 
have tned to present m bnef form the pnnaples upon which this 
umversally adopted method of treatment is founded and more 
bnefly the general outhne of actual treatment 

Me von Hope The chart shonm on the board is a graphic 
illustration of the course of diabetes m a young woman, A P , 
aged nineteen, whose chief symptom on admission to the hospital 
was polyuna The duration of this sjrmptom was six weeks 
Except for shght loss of weight and a history of irregular men- 
struation, epigastric discomfort, and fa ilin g memory , there were 
no other symptoms The physical findmgs were negative except 
for large broad hands and feet and enlarged thyroid The patient 
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was fasted immediately and after six successn'e fast days became 
sugar free, dunng this time the hctomirm diminished and the 
blood CO, rose. There was definite retention of Dmd and shght 
loss of TOight. Carbohydrate was fed in gradually mcreasuig 
amounts (10 grams daily) until 100 grams were reached (protein 
and fat mtake bemg kept very low), at this pomt gl}'cosuna 
appeared The weight had been steadily decreasmg and after a 
second fast day the carbohydrate was halved and protein and 
fat gradually added until the total food amounted to 1500 
calones. At this pomt sugar reappeared A fast was giian and 
this eliminated the glycosuria From this time on until discharge 
the diet, vaiymg from 1000 to 1400 caloncs was giiim without 
the reappearance of sugar, one fast day havmg been mterposed 
m the meantime. Total loss of waght dunng the stay m the 
hospital was 20 pounds. 

Mr. Kohn The influence of fat feedmg on gljcosuria and 
aadosis Under former methods of treatment the withdrawal 
of carbohydrate from the diet was followed b) substitution of 
large amounts of fat That this was harmful to the patient s 
tolerance his been amply demonstrated bj the work of Allen 
But what IS equally important is the effect that this contmued 
high fat feeding had on mcrcasing aadosis 

The case illustrated bj this chart will emphasize these 
pomts Here is a patient whose carbob>Tate and protan were 
kept at a comparatis ely low Ici'cl dO gra COH and 60 gm 
protem, while the fat was mointxuned at 150 to 200 gm for three 
weeks You wdU sec that although the paoent was sugar free 
all this time (with one exception) the blood-sugar steadilj rose 
the blood CO, slowlj decreased and moderate amounts ol diaccUc 
aad persisted in the urmc Finally we hai'C «ugar app^nng 
in the unne which required two fast da>-s to clear up Fat is 
now diminished to 60 gm while the carboh)-dratc is more than 
doubled In spite of this increase in COH we sec n drop in the 
blood-sugar, the unne remains sugar free blood CO, an 
the ketone bodies gradunll} disappear from the unne c 
of weight amountmg to 6 pounds in two weeks is "wen ^ ina \ 
the fat and protan dunng the last week of the paUent s SU) in 
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the hospital were increased to 90 gm each, while the COH re- 
mained the same The patient was then discharged with a 
blood-sugar of 1 8 gm per hter, a normal blood COj, and without 
ketonuna, weight was not regamed 

In concludmg I wish to emphasize one pomt, and that is the 
unrehabihty of acetone and diacetic aad m the urme as an mdex 
of acidosis The chart of this case illustrates this pomt We 
have here a patient who showed a persistent and quite marked 
ketonuna subsequent to his becommg sugar free, this m spite of 
the fact that his alveolar and blood COj were normal and his 
general condition was that of well-being without any signs of 
aadosis It was only on long-contmued imderfeedmg with 
fast days that the ketonuna finally disappeared Formerly this 
would have been regarded as a dangerous sign, but with the added 
aid of modem work on aademia we are enabled to exclude 
ketonuna per se without other evidence of aadosis as a danger 
sign, provided that the blood-sugar remams low and that the 
patient is free from glycosuna 

Mr Solovei Comparison of results observed m the young 
diabetics of severe type who yield readily to treatment with less 
severe cases of the same age whose onset has been more gradual 
and who yield less readily to treatment The acute cases of 
diabetes I will designate as Type I and the cases of longer stand- 
mg Type 11 

Manner of onset m 

Type I — Case 1 C K , male, age mneteen This patient 
first noticed symptoms six weeks before admission to the hospital 
m a precomatose condition 

Case" 2 L W , male, age seventeen Came mto the hospital 
in a similar condition Had first noticed symptoms three weeks 
previously 

In both these cases the symptoms noted were those of typical 
diabetes m its most severe form, loss of weight m each case bemg 
extreme 

Type n— Case 1 E F, female, age sixteen Onset was 
more gradual, lastmg over one year before admission to hospital 
Aggravation of pruntis vulvse led to e xamin ation of unne 
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Although patient had lost much weight there was only shght 
aadosis and no signs of coma. 

Case 2 L D , female, age twenty-eight Onset also gradual, 
lastmg thirteen months Loss of weight moderate, 25 pounds 
from time of onset to admission to hospital Also m this case 
there were no symptoms to suggest coma and only mild aadosis 
Loss of weight 

Type L Case 1 C K , lost 40 pounds m six weels, or an 
average daily loss of 1 1 pounds. 

Case 2 L W , lost 30 pounds m twenty-one days, or an 
average daily loss of 1 4 pounds 

These two cases from onset to time of lowest waght lost 24 
and 28 per cent respectively 

Type IL — Case 1 E F , lost 22 pounds m nine months, an 
average daily loss of 0 08 pound Percentage loss of original 
body weight bemg 18 per cent 

Case 2 L D , lost 2S pounds m thirteen months, or an aver- 
age daily loss of 0 064 pound Percentage loss of ongmoJ body 
weight bemg 20 per cent 

Glycosuria on Admission. — ^Type I — Case 1 C K , excreted 
75 gm sugar daily on first three days of admission, which were 
fast days, and it required twenty two days for this patient to 
become sugar free From time of admission to tunc of lowest 
weight he lost 26 additional pounds 

Case 2 L W , excreted 77 gm sugar daily on first three days 
and It required fifteen fast days for this patient to become sugar 
free He lost an additional 1 1 pounds during treatment 

Type n — Case 1 E F , excreted 13 to 1 gm sugar dally 
on first four days and then became sugar free Her tolerance 
was about 600 calories for many months and only once for a short 
tune reached 1300 caloncs When the tolerance was about 1000 
calorics SO gm COH was being ginai 

Case 2 L D , excreted a small amount of sugar on first fast 
day and then became sugar free 

Acldoais — ^With Type I the aadosis in both cases was of the 
most extreme type not only as regards blood and alveolar COj 
but also as regards amounts of ketone bodies 
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With both cases of Type n the aadosis was only moderate 
or shght, hut was persistent 

Subsequent Tolerance — ^Here the differences between the 
two types was most striking In Type I, Case 1, the tolerance for 
COH was 250 gm forty-five days after he became sugar free, 
and eight days later it was 170 COH, 120 protem, 200 fat, 
fifty-three days after he originally became sugar free With 
Case 2 the tolerance was considerably above 80-20-2 when he 
was sugar free, but on the day that he showed only a famt trace of 
sugar he had stolen considerable amounts of food estimated at 
twice his allowed dietary 

Type n Both these cases had persistently low tolerance, 
never exceedmg 50 COH, 20 protem, 2 fat m C^ 1, while with 
Case 2 the tolerance m spite of repeated fast days never exceeded 
40 gm COH, 20 protem, 2 fat, or another diet with COH absent 
and 500 calories made up of protem and fat, and it finally became 
impossible to keep her sugar free 

The blood-sugars m these cases are also of mteresC In 
Type I, while the blood-sugar was high m both cases on admission, 
it rapidly sank to normal level, as mstanced by Case 1, whose 
blood-sugar on admission was 3 2 gm per hter, and one month 
later it was 0 9 gm per hter and remamed low until discharge 
The same holds for Case 2, whose blood-sugar fell from 3 1 to 
12 In Type H, however, blood-sugar on admission was for 
Case 1, 2 28, for Case 2, 2 86, and at no time withm the next two 
months did the blood-sugar sink below 1 7 for Case 1 and 1 96 
for Case 2 

Me Backwin Demonslratum of Actual Diets — ^Here we 
have the vanous food-stuffs eaten by the paUent durmg the 
twenty-four hours This dietary, as you see, is divided mto three 
meals and consists of — Breakfast Tomatoes, eggs, coffee, and 
one small piece of bread, a small amount of cream Lunch 
Chicken, white of egg, beans, and asparagus Dmner Lean 
round steak, cabbage, and tomatoes The total food mtake 
amountmg to 30 gm COH, 40 protem, and 30 fat This is a 
low calonc diet 

In this table the food for the day is divided mto three meals 
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in a diet amounting to COH 100, protein 100, fat 100 You will 
observe that in this diet, in addition to the usual 5 per cent, 
vegetables, it is possible to add foods of much higher percentage 
COH, such as cereals 70 per cent COH, bread 50 per cent 
COH, and potatoes 20 per cent COH Also that there is con 
Biderable meat, eggs, and cheese, and of the fats there is butter 
and cream This diet for a diebetic is a high caloric diet and 


indicates a good tolerance. 

All the foods given are weighed uncooked and served to 
patients m their entirety, none of the materials being left m the 
vessel m which they were cooked There are a few exceptions, 
one bemg bacon, when it is impossible to serve all the fat left in 
the vessel m which the bacon was cooked Salt is added to these 
diets m weighed amounts and liquids are allowed ad libihm m 
most uncompheated cases Coffee, tea, and thm soups are not 


accredited with any food value 

Me. Haves The fonowing tabic is presented in ordw to 
demonstrate the results obtained m the treatment ol 
mellltus when the older methods of treatment were employ 
as contrasted with the results obtained since the gen a op on 
of the Allen pnnciples of treatment. The figures w 
found in this table comprise aU of the cases which have been 
treated in the wards of this hospital durmg the past four jeais 
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It IS an mtercstmg pomt of companOTn 
charged sugar free under the old treatmen 

cent in 1914 only 33 3 per cent ^ 

of Allen treatment 88 2 per cent were jgi 3 

while m the second year 79 3 per cent n 
old treatment, those discharged ketone rec -tj^ent 

cent, 1914,ketonefmel9 ipercent, first >-caroi Allen treatment 
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ketone free 78 4 per cent, last year 72 4 per cent The total 
number of cases for 1913—14 is 40, of those 7 died, a percentage 
mortahty of 17 The total number of cases m 1915-16 is 75, 
of these 6 died, a mortality of 8 per cent 

Thus -we see that the modem methods of treatment have re- 
duced the mortahty from all causes to a httle less than half 
Joshn in a much larger series of cases places the mortahty at 
28 per cent, under the older method of treatment and 11 per cent 
under the newer methods 

Mr III I wish to discuss bnefly the occurrence of edema 
By edema m diabetes we do not mean edema which is associated 
with accompanymg conditions like nephntis, but that which oc- 
curs durmg the fastmg penod or subsequently, m uncomphcated 
cases Of the cases in this hospital it has been noticed that edema 

comes on durmg the fastmg period Durmg the be ginning of the 
fast m these cases one usually finds loss of weight, we also find 
that elimination of flmd is greater than mtake of flmds After a 
day or so fluids are retamed and the weight goes up This is 
particularly tme if salt or carbonate is given The retention of 
flmds m the absence of sodium carbonate is very likely brought 
about by salts which are taken m with thnce-cooked vegetables 
and sodium chlond which is added to make them palatable 
How thi<; acts cannot be taken up here, as it mvolves the whole 
subject of edema about which much is still unknown, but salts 
apparently get mto the tissues and thus cause retention of 
flmds The edema does not matenally differ from the edema 
which IS found m any other condition It is usually seen over 
the tibim and spreads m a manner similar to other edemas 
It has been an mterestmg fact that m a few cases noted m the 
hospital patients may gam as much as 8 or 9 pounds m weight 
without showmg any physical signs of edema, pittmg, etc In 
diabetes, edema is apparently a compensatory phenomenon, as 
durmg the fast penod and with onset of edema there is marked 
decrease m acidosis, and the blood COj, which m the beginnmg 
of the fast penod is low m many cases, 14 or 15 m terms of alveolar 
air, goes up durmg the fastmg penod to normal or a httle below 
normal The edema retains sodium and potassium salts m the 
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bl^ These bases, which are combined with weaUy aad 
substances, have their weak acids replaced by stronger aads 
neutrahnng them and setting free the weaker acids, which are 
more readily removed by the lungs and kidneys The edema 
probably aids m mamtaming the normal aad base equdibnum. 

Db Petehs Effect of feedmg on aadosis \Vhen I speak of 
aadosls I refer solely to a condition of decreased alkalinity of the 
blood, and this condiUon may or may not be accompanied b> 
ketonuna In the hght of our presen t knowledge it is no longer 
correct to speak of ketonuna or acetonuna as aadosis Older 
text books have led us to believe that the terms were sjTionymous, 
but it IS now a well-estabhsbed fact that aadosis may eaast without 
t-ctonurm. To put it in still another way, adds other ftinn o'ty- 
butync aad and its denvativcs are found at times to be respon 
sfbJe for a lowered alkalinity of the blood. We ha\ e considerable 
evidence that oH cases of addosis are not cntircl> due to faulty 
metabolism of food and we also have evidence that all the sj^np- 
toms which are c o m m onl} aasoaated aith ketonuna and keto- 
nenua are ndt due to diminished alkahmty of the blood 

However, what I wish to discuss are the actual changes in 
blood reaction, its diminished alkalinity in certain cases of dia 
betes, the restoration of the normal reaction by means of fasting, 
and finally, the relation of feeding to aadosfe 

This is the graphic chart of a very se%'ere case of diabetes 
"^th marked aadosis both in the older and newer sense This 
type of case reacts best to fasting, at least ns far as aadosis is 
concerned This case with several others treated in this hospital 
in the past two years was dcared of aadosis during the fast 
^^cther these cases would have rc^ionded the same wnj under 
the adnuiustration of sodium bicarbonate wc do not know 
Wc do know that in none of these sc\"cre cases treated hy siar\'a 
tion alone has the aadosis fafled to diminish Wc ha\'c seen 
nnc case whose aadosis on admission was already sc\'crc. He 
mcrcased this aadosis while fasting and taking large amounts of 
sodium bicarbonate This patient bad a blood COi of 30 on 
admission, and at the end of three fast da>'s accompanied by large 
amounts of sodium bicarbonate the blood COi fell to 20 Of 
^ursc, this might also have happened without the use of car 
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bonate, but m view of tbe results obtained with the other severe 
cases without carbonate we beheve that in this particular type 
of case the best results are obtamed on fasting alone The 
dangers of fasting in aadosis have been much exaggerated, espe- 
aally m the severe diabetics, the type that we have formerly 
considered the most dangerous to fast 

The situation as regards the effect of feeding on aadosis is 
still m somewhat of a quandary In general, we have found that 
the titratable aads m the unne run parallel with the blood CO*, 
and also, except for a few very pecuhar discrepanaes, parallel 
with the alveolar CO 2 Of course, the methods employed m 
these determinations vary m sensitivity 

Now after feedmg the ordmary mixed diet to a normal m- 
dividual there is very httle change m the blood COj When 
carbohydrate alone is given to a diabetic we have observed a 
diminution m aadosis (blood COj rises), and, as a rule, a dinnnu- 
tion m the titratable aads of the unne We have also found that 
as we mcrease the food intake after the fast m a diabetic indi- 
vidual, if the diet be a mixed one, the aad excretion is mcreased 
As this diet mcreases there is a further mcrease m aad excretion 
There have been certam exceptions to the above statements and 
the significance of these results is not entirely clear That there 
is considerable mterdependence between aadosis and glycosuria 
cannot be doubted What this relation is is not entirely clear, 
but we have found that in all our severe cases the aadosis has 
always cleared up before the total disappearance of glycosuria, 
and it IS well known that by mcreasmg the aadity of the blood 
hyperglyceima results 

After the fast we have seen that carbohydrate feeding dimin- 
ished the aad excretion m the unne While m a few instances 
protein feeding increased aad excretion or at least failed to dimin- 
ish it, these results are not clear cut and no conclusions contram- 
dicatmg protein feedmg have been drawn 

Certam other evidence m connection with the above results 
are of mterest We have toed the effect of feedmg sodium 
carbonate upon the total food tolerance, and in 2 cases at least 
there has been a defimte maease m the tolerance When con- 
siderable glycosuria was present we have succeeded in greatly 
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dimuushmg this glycosuna, food intake bang constant, by the 
administration of suffiaent carbonate to make the unne alkahne. 
These results confirm certam findmgs of Underhill and others 
relative to this subject. 

Db Gedslin In concludmg today’s symposium I wish to 
discuss bnefly the treatment of cases of diabetes subsequent to 
the determination of total food tolerance. This determination 
of total food tolerance is usually made while the patients are still 
m the hospital, and it is then that they are taught, as far as 
possible, to calculate their own diets and test their own unne for 
sugar Having determined the total food tolerance, the earher 
method employed m this clini c was to keep the patient on a diet 
shghtly below his tolerance with instructions to fast once weekly 
or once every two weeks, dependmg upon the seventy of the 
case Of course, m case of glycosuna on additional fast day 
was ordered with subsequent reduction of the diet If patients 
remamed sugar free for one to three weeks on this treatment, a 
shght increase in carbohydrate was allowed, such as 10 grams 
per week, always insistmg upon a regular routmc fast day We 
have lately adopted a somewhat diilerent routme, the pnnaplc 
upon which this routme depends is “on even distribution of the 
regular fast days throughout the regular food days ” This 
may be more clearly defined by givmg a comparatii'c illustration 
of the two methods of treatment. Under the former routme we 
will say that a patient’s tolerance has been estabbshed at 1200 
calones per day, that is, on this calonc mlakc he is just free from 
sugar m the urme, but if we gave him ns much ns 50 additional 
calones, sugar would appear m the unne On this total calonc 
intake of 1200 the patient would receive two fast daj's m fourteen 
days. His total calonc mtake for these fourteen day's would, 
therefore, be 1200 X 12, or 14,400 (subtractmg 2400 calones lor 
the two fast day's given) Now let us assume that instead of 
git'mg that patient his full 1200 calorics per day , w'c reduce his 
doily intake to 900 calones or three fourths of his total tolerance. 
At the end of two weeks without fast day's he will hai'c reccu'cd 
12,600 calones, which is 1800 calones less than he would hac-c 
received under the other method of treatment. Theorcticany 
this should ha\c the same effect ns three and a half fast dal's m 
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restmg pancrcEtic function and for the two weeks’ period as 
compared with the older routine method gives one and a haM 
more days of fast 

Practically it has been noted that the results obtained by this 
last form of treatment are equally good m certam cases as when 
_ weekly fast days are given We have also employed one-half 
food days as a substitute for fast days, four bemg given m a two- 
week penod The results seem to be equally good In certain 
cases satisfactory results have been obtamed with each one of the 
above-descnbed methods of treatment The method of treatment 
to be employed m any given case can be determmed only by 
circumstances surroimdmg that case For instance, if patients 
do not object to fasting, if it gives them no discomfort, regular fast 
days are sbU given, while the food days are reduced somewhat 
(mne-tenths) perhaps of the total tolerance In other cases when 
the fast days are found to be very objecbonable the patients are 
given a lower calonc mtake, as m the second method described, 
without regular fast days It must be remembered, however, that 

whatever the theoretic advantages may be in distributing the 
fast, as described above m Method 2, there are certam cases 
who seem to do better — t e , mamtam or mcrease their tolerance — 
only when the complete fast day is used routmely This apphes 
more particularly to those cases of low and rather fixed tolerance 
In judgmg the eflfect of any treatment for diabetes it must also 
be kept m mmd that there are great weekly and even daily 
vanations m the tolerance of many patients. Also that there 
are great mdividual variations m tolerance dependmg upon what 
form of food is fed, certain given calonc mtakes bemg better 
borne when fat is reduced and COH and protem maeased m 
amounts necessary to keep the total calones at the given level 
All these variations serve to emphasize the complex nature of 
this disease, but many of the former complexities have been 
dissipated by the Allen pnnaples of therapy, which have two 
great advantages over any previous form of treatment. These 
advantages are first, a rational therapy based upon experimental 
facts, second, m the vast majonty of cases much better results 
are obtamed from the standpomt of the patients and a longer 
prospect of Me is offered 
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SYSTEMIC CONDITIONS AS THE RESULT OF TON- 
SILLAR INFECTIONS 

L Acute Endocarditis, Valvular Disease Complicated bj 
Pericarditis with Effusion.* 

H. Chronic Infectioas Arthritis-* 

ACUTE ENDOCARDITIS, VALVULAR DISEASE COMPLICATED BT 
PERICARDITIS WITH EFFUSION 

The first patient, J S , aged twenty seven, whose history I 
will relate, was admitted to the hospital on March 23, 1917, with 
a complaint of pain m the chest, abdomen, and legs irom which he 
had suffered for five days. 

Famtly Insiory was good, parents living and well, one brother 
and one sister living and welL He is married and his wife and 
two children are living and well No history of chronic or in 
fectious disease m his famfly 

Pretnous Utstory — Has taken oJcohol in moderation Docs 
not use tobacco Appetite good Bowels regular During 
childhood he had frequent attacks of sore throat. At twelve 
years of age he had similar attacks of pain m knees ankles and 
heart, and again three years ago Demes \ cnercal disease. 

Present Illness — Began five days ago with pains m the joints 
and heart, the condition gradually growing worse, progrcssi\ clj 
in\olving Joint after jomt 

*Thb 1* * aue that ha* ■ppairnUy been cured though there b^pwalbffity 
of recurrcDce as the tonsfls, the source of Infection, havx not been mneveA 

* This U a case in which the focus of Infection has been dheovtred to be In the 

tonsils, how under treatmenL 
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Examination on admission revealed the following Tempera- 
ture 104° F , pulse 90, respiration 24 His general appearance 
was that of a poorly developed young man He was dyspnac, 
with cyanosis of hps and pallor of face He bad all the signs of 
bemg acutely ill Eyes and ears were negative His tongue was 
tremulous and covered with a thick, scaly, brownish coat 
Lungs showed poor resonance, vesicular breathmg throughout 
!No adventitious sounds Abdomen negative Jomts of both 
knees'and ankles tender, showing limitation of motion, with pam 
Extremities cyanosed Phar 3 mx shghtly congested Tonsils 
congested and painful Heart Heaving impulse seen and felt 
over precordium No thrills m recumbent position Apex 4J 
cm outside of left nipple Ime Right border 5 cm to the nght 
of sternal border Sounds barely heard, of poor force and quality, 
followed by a systohc blowmg, soft murmur Pulses dicrotic, 
suggestive of Comgan 

Summary of Exavmatton on Admission — Hypertrophied 
heart, mitral regurgitation, painful jomts, cyanosis of hps and 
extrermties, dicrotic pulse, inflamed tonsils, septic temperature 

March 26th Numerous petechial spots over the hard palate 
and very much reddened tonsils 

April 4tb Right-sided tonsilhtis, left border of heart 14i 
cm from mudstemal hne m fifth mterspace, visible pulsation of 
penpheral vessels, pistol-shot sound m femoral, capillary pulse m 
fingers, systohc murmurs at apex with short diastohc Over the 
second right costal cartilage there is a rough systohc murmur 
transnutted mto the vessels of the neck, no diastohc murmur 
heard here 

April 7th Systohc murmur heard over aortic cartilage, trans- 
mitted mto vessels of the neck and outward along subclavian 
Pulsus bisfenens, aortic stenosis and msuffiaency 

April 12th The outhne of cardiac dulness at level of fifth 
nb 8 cm to right of median hne and 9 cm to left of median hne 
The chest was aspirated m seventh, eighth, and nmth spaces m 
postaxiUary hne Beady fluid obtamed m eighth mterspace. 
There was apparently no space between the lung and chest wall. 

April 13th Fifth mtercostal space tender, and over the tender 
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area a t^and fro fncOon rub nui) be heard The Jeft base is 
very dull, but the axilla is risonant No pupUlarv changes 
paradoxus not obtain ,bh on account of the prostration 
of the patient Pencardial e fusion 

ApnJ 14th The fnePon nih k heard toda> oier a larger 
area ^ 


Apri ISth Pcncardmm a , , ted hi Dr Sdki,n,,s ,n fifth 
space close to sternum on left id, d., ir„m belou t,,,', „<l and 
at ca^ohepaUc angle Led pV^ , , ,,,,,, 

scapula, no fluid obtained Pi ii i u! lIm ill day 

April 16th The left border t , Mnn from nu,l 
sternum m fifth interspace The n J,t . . , cm m fourth 

interspace The fnction rub j h j ,i *, I , tm rmnd inter 
space The heart action Is more ri| 1,1 ' u, > iid there is a 
tjpical Comgan pulse — ocet-sion d aur , il i 1 \1ra %'tt)k 
audible at apex. The left chc i p<at, u 1 i i, r ir,,m mid 
mterscapuJar region to base Some i,ulii i anire if left 
base. No auscultation phenomem i m la ,1 l niaij ming to 
the patient's condition (shallow breathing an, I jir , irauonj No 
edema of feet. 

This man has a history of troublesome tonsflliiib ind rlicumi 
tism during his past life The tonsils caused him almost consPint 
trouble dunng childhood On March 23<l he wab idniUtcd to 
OQU\emeur Hospital ^\ith acute endocarditis and artlintib 
He ^as running a septic temperature and was a \tr\ "iick man 
His heart was enormousf> enlarged and in a had state of decom 
pensation The x raj photograph of the heart is \ cr> interesting 
(Hg 77) 

Under the regular hospital medical and curgical treatment he 
rnpidlj became worse. About April 20th Dr Camne, the mcihcal 
attendant asked me to examine the patient for n focu> of infcc 
tion He was then unable to he down, and it ippcnrcrl to all ol 
us who saw him that he might die at an} time When Dr Camac 
asked me to sec him he said ‘ I think we will ha\e an autop'w on 
him before long ” 

All routine laborator\ work had been done upon him ’^uch 
tis Wosscrminn, urinal\sis blood counts blood-culture etc 


tol. I— 51 
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The Wassermann reaction was negative and so was the blood- 
culture 


A culture w^as made from the crypts of his tonsils An almost 
pure growth of Staphylococcus albus developed on the plate 



Fig 77 — #-Ray of heart of patient on admission 


Within twenty-four hours An autogenous vaceme was prepared 
for him and he was given 100,000,000 by hypodermic injection 
on April 26th The mjections of the autogenous vaceme were 
continued every second day and the dosage gradually mcreased 
to 300,000,000 Much to the surprise of all of us who had seen 
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him, his improvement was rapid and conlinuouh until hr itll 
well that he refused to staj longer m the hospml Ills tim 
pcrature became normal, his heart action better and tin 
plate taken before he left tht hospital shows a sen difTcrmt 



Fia 78.— r Ra> of heart fa Cat I tatoi ItB das-> allrt Iht hnt Inimlon of saOTre. 

picture from the one two weeU befon. The I'xsi ndio^ph 
show's nn enlarged heart, but much snialhr than the one t cn 


ten daj-s pres louslj (Fig 78) 

The notes on his chart for Apnl 27th arc as follows No 
cardiac embarrassment, tcmpcralun, gcncrili> lower No nc 
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vnth, perhaps, the exception of a slight amount of mchcan, 
slight traces of mdican, however, are so often present m the 
unne of active normal individuals that this can scarcely be 
considered abnormal The blood examination is also practically 
negative 

At the present time all such conditions are known to be due 
to a focus of infecbon somewhere m the body, and it must be 
located and eradicated if these patients are to be helped 



Fig 79 — Photograph of hands of patient sufifenng with multiple arthntis due 
to Gram-negativ e diplococcus infection of tonsils This photograph was taken 
when she tirat came for treatment 

In our search for such foa of infection the tonsils are first 
to come under suspicion We beheve that about 26 per cent of 
all cases of septic arthritis have their mception m a focus of 
mfection located m the crypts of the tonsils Abscesses around 
the apices of the teeth are responsible for about 18 to 20 per cent 
of the conditions Next in order are mfections of the nasal 
accessory smuses and the ears Absorption of toxins from the 
gastro-intestinal tract is hkewise responsible for a certain per- 
centage of these conditions 

ExanwuJiion — ^Her nasal and accessory smuses and ears 
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reveal no foa of infection. Her sinuses are perfectly clear on 
transiUimunafion and there is no purulent discharge from the 
ears or nose. Examination of the tonsils is more productive of 
results The proper examination of the tonsils is important, it 
13 accomphahed first by inspection of the tonsils, their crjpts 
and the tissue surroundmg them, espedaliy the anterior pillars 
The crypts must be examined bactenologically The tonsils 
should also be mvestigated with a probe, to sec if there is a foul 
odor withm the crypts, and by pressure, which will reveal free 
pus if present 

Upon mvcstigation we have found this patient’s tonsils to 
be moderate m sixe, of the submerged type, and with numerous 
crypts. This type, while small m sire, is perhaps productire 
of more harm to the system than the large tonsil with good 
drainage, which produces disturbance chiefly by its sire. You 
will notice also that the an tenor piilais of her tonsils are con 
gested and reddened, a sign of considerable importance m these 
patients. By plunging a small cotton wound apphcator mto 
some of the crypts we obtain a wry foul odor 

We now pass from the physical cxammation of the tonsils to 
the more important and exact method of bactenologic txamma 
tlon This has been accomplished bj passmg a stcnle curved 
platinum loop in the crypt of the tonsB irhose oral surface has 
been swabbed with 95 per cent, alcohol The loop is smeared 
across a plate contaimng blood serum or glj ccnn^igar The 
culture from her tonsils showed a Gram ncgatii e diplococcus. 
Unless great care is e-xerosed in obtaining such cultures much 
contammation will result on the plate after 1x1(11x0 or twent}- 
four hours’ growth 

We have found, therefore, infection m the crypts of the 
tonsils by a Gram negatix’c chplococcus Absorplicm of toxins 
from this organism 13 the probable cause of her infectious ar- 
thritis 

We shall mud mvcstigatc the condition of her teeth This is 
most satisfactorilj earned out b> having a radiograph made and 
careful inspection by a competent dentist in conjunction with 
the radiograph Infections arc frequently found both in the 
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teeth and tonsils The radiograph of her teeth shows some root 
canals not filled and a possible area of absorption from one of the 
roots of the second upper molar on the nght side There seems 
to be shown m this film a shght absoiption of the end of one of 
the roots itself The radiographic findings m teeth are not always 
absolute, but they are highly suggestive, and the actual condibons 
found upon extraction are usually somewhat worse thur' is 
revealed by the a-ray film 

Upon inqmry as to her intestinal condition, she reports that 
the bowels move every day without the use of laxatives As there 
is only a trace of indican m her unne it seems there is no mtestmal 
stasis 

It IS apparent, therefore, that the infectious arthritis is most 
likdy due to the absorption of toxins from the tonsils and pos- 
sibly also some from her nght upper second molar 

We have made numerous blood-cultures from these patients 
m whom this organism was beheved to be the cause of the sys- 
temic* condition, and everyone has been negative We have, 
however, had a report from Dr Cotton, of the Trenton State 
Hospital for the Insane, of one fatal case m which he found a 
Gram-negative diplococcus m the spinal fluid, he also found this 
orgamsm m a tooth abscess m that patient 

Prognosis — ^The prognosis m cases of infectious arthntis 
is doubtful We have seen many of them clear up after the 
removal of the primary focus of infection, but, on the other hand, 
have seen a considerable number which were either not much 
improved or actually became progressive 

Dr Virgil P Gibney recently wisely said that the cure of an 
arthntis is not always phenomenal after the removal of a focus of 
infection Recovery does not take place m a short tune Dr 
Gibney said this particularly about osteo-arthntis, but it also 
apphes to such conditions as you have before you 

Treatment — ^The modem treatment of infective arthritis 
consists m locatmg the focus of the infection and eradicating it. 

The most satisfactory plan is to mject autogenous vaccines until 
the activity of the infection has ceased and then remove the 
tonsils by complete enucleation Carrymg out such a plan. 
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an autogenous vaccine has betn pr ijarti] from the crj'pts of this 
patient’s tonsils She hob now had ti\ t mjections of the ATicancs 
and her condition is impro\Tn^ n)-<. h » ilso been ad\i‘^d to 
have the upper second moUr 4)n tnt nghi ule exlraccd Her 
general appearance is impi \<d md h< -u\:5 she feels much 
better She can now do nn r a ith hti h nids jnn she can UTite 
with more ease than for 1 1 \ \ lU can 

from the chart (Fig 80 th* it-nipet ilurt Avhich li 1 hetn just 
abo\e normal, is graduall> c 1 uug ih \m U» na normal Inn and 



Fig SO— Photosroph of hands taken one month later ihotring nutked improse- 
men! 


htff pulse-rate has been reduced from about lOO 11 to / 

The mere fact that her pulse-rate has been rctlucct to a 
normal shems the marked benefit to the heart bj cutting ° 
source of the sj-stomic infection That reduction in J , 
rate has been noticed in a number of our cases ^mi ar \ ^ 

bj autogenous \accmes. MTicn the aclintk o ihc 

ceased we mil then enucleate her tonsils ^ ter at >c 
course of time, we behese the joints will spptoac 
appearance and function 




Fig 81 — Case II 


The autogenous vaccines are prepared for each individual 
patient with considerable care The culture is made from the 
crypts of the tonsils. An abscess which drains freely will cause 
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little systemic effect, the bactena m the crypts of the tonsils 
cause the systemic effect By swabbing the throat with 95 
per cent alcohol, and carefully secunng the culture from the 
crypts, we are more lUely to procure an effiaent vaccmc. We 
have made observations of mdimdual vaccmes m a large number 
of patents and certam facts have been impressed upon as. II 
the original cultures are many times transplanted, the potency 
of the resulting vaccmes is lessened We have found it desuable 
to make a vaccme from a young culture. The potency of vaccmes 
from cultures of different ages vanes matenally with the different 
organisms. Some organisms will not yield a potent vaccme 
unless the vaccine is made from a culture of twelve to surteen 
hours’ growth The Gram negative dpiococcus m this patient 
seems to yield the most potent vaccme when made from a culture 
of twenty four to thirty six hours' growth If the vaccine is 
made from a culture much older the efliaencj , m our ohservabon, 
has been almost ml 

The vaccines are pr^ared so that 1 c.c. represents 200 000,000 
of the organisms. The dosage for the average adult is 1 cc. 
three tunes a week. We usually begm with a dose somenhat 
under 200,000,000 and gradually mcrease it to 200,000 000, or 
shghtlj more, proviclmg the reacbon is not great There is 
generally a Icxal reacbon at the site of the mjccllon manifested 
by various d^ees of pam, swdhng, and redness. The injcxbans 
arc given at pomts where there is sufficient subcaitimeous tissue, 
athcr m the arms or buttocks. The arm just abov c the elbow is 
a convement locabon for the mjeebon Some of our patients 
have been so emaciated that it has been difficult to find a suitable 
place for the mserbon of the needle Vcr> thm pabents as a 
rule, complcun more of the reacbons them do the well noun^cd 
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Church and Peterson’s 
Nervous and Mental Diseases 

Nervous and Mental Diseases By Archibald Church, M D, 
Professor of Nervous and Mental Diseases and Medical Jurisprudence, 
Northwestern University Medical School, Chicago , and Frederick 
Petersoe, M D , formerly Professor of Psychiatry at tlie College of 
Physiaans and Surgeons, N Y Handsome octavo, 944 pages, 350 
illustrations Cloth, $5 00 uet. Half Morocco, $6 50 net 

EIGHTH EDITION 

For this HiV) {Sth) edition this standard work has undergone a thorough re 
vision VerUgo and its Iab}nnthine relauons, as dei eloped by B&r&ny, has 
received careful consideration , much new matter has been added to the section 
on Infantile Paralysis, syphilis of the nenous s)stem has been brought into accord 
with recent epoch-making discoveries Throughout, references to the new in\ es 
hgations of the spinal fluid, and the relation of spinal fluid changes to the various 
organic diseases of the brain and cord have been introduced The hearing of 
internal secretion upon nen ous disorders has been brought nght down to date 
Tetany has been gn en us place among nervous diseases associated with glandular 
disorder Altogether over 300 interpolations and alterations have been made 
It IS more than ever the standard 

American Journal of the Medical Sdencei 

This edition has been revised new Ulusiratlons added and some new matter and really 
Is two books The descriptions of disease are clear directions as to treatment definite, 
and disputed matters and theories ore omitted Altogether it is a most useful text book 

Kaplan’s Serology of Nervous and 
Mental Diseases 

Serology of Nervous and Mental Diseases By D M Kaplan, 

M D , Director of Chmeal and Research Laboratones, Neurological 
Institute, New York City Octavo of 346 pages, illustrated Cloth, 

SO net 


This is an entirel) new work, giving jou the indicaUons, contra mdicabons 
preparation of pabents ter-bme, after phenomena after care, and disposal of the 
Lids obtained b> lumbar puncture You get a full discussion of the serolo^ of 
all nervous and mental diseases of t/retnr etiology {including disorders of 
tntertial secretion), and of every type of luetic nervous and mental disease giv- 
ing the IVassemiann reaction in detail, the use of salvarsan and ncosalvarsan , etc 
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Herrick’s Neurology 

Introduction to Neurology By C Judson Herrick Pm D Pro- 
fessor of Neurolog} in the Umversit} of Ciiicago r^moof .,60 pagc'< 
illu^tnted ClotJi Si 75 net 

RCCEffTLY ISSUED 

Professor Hcmck s neu nork \nll aid the student to orR^nlie hus kncjuled^e 
and appreciate the ffigm/icance of the nerv s\steni as a mechanum n^ht at 
the beginning of his studj It is suffi lentli elcmeniar\ to be used b> students 
of elementary p$) cholog) in colleges and n irmal schools b> students of tcn'‘tal 
Jodlog) and comparative anatomy in rollc^e rhsscs and b\ medial students a 
a guide and key to the interpretation of the Hrj^er works on ncurologs 


Brill’s Psychanalysis second cdiaon 

Psychanalysls Its Theoncs and Pnctical Aj)pIic.iiion B} A A 
BkiLL, Pii B M D Climcal Assistant in Ncurolotrv it Columbia 
University Medical School Octavo of 392 pages Clotli 2^ net 

To the general practitioner tvho hrst sees these Dorderiine cases (the 
neuroses and the psychoses) as well as to those special]) interested in neurologic 
work Dr Pnll s n ork irUI proiemost valuable Dr IJnIJ has had «ide rImtaJ 
experience both in America and m Europe The results of tins experience jou 
get In this book Here }ou tbc practical application of all freud s theories — 
and from the pen of a man thoroughly competent to wntc 

Hunt's Diagnostic Symptoms of Nervous Diseases 

Diagnostic Symptoms of Nervous Diseases B\ Tnu vKn L. 
Host M D formcrl} Instructor in Jvcurolog} and Assi**tant Qiicf of 
Chmc, College of Physiaans ind Snr^^coiis Neu "Vork l2mo of 22g 
pages, niustrated Cloth 

Stiles on the Nervous System 

Tlie Nervous 5 }Stem and Its Conservation By PrKin G Stilt'J 
Instructor in Physiology at Harvard Unnxrsm i2nio of 230 pape*; 
illustmtccL Qoth $r 2^ net 
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/Vmeric&n Illustrated Dictionary 

New ( 8 th) Edition— 1500 New Words 

The American Illustrated Medical Dictlonaiy A new and com- 
plete dictionary of the terms used m Medicine, Surgerjs Dentistiy, 
Pharmacy, Chemlstr>^ Vetennaty Science, Nursing, and kindred 
branches , with over 100 new and elaborate tables and many hand- 
some illustrabons By W A Newman Dorland, M D Large 
octavo, 1137 pages, bound in full flexible leather, ^4.50 net, with thumb 
index, $5 00 net. 

The American Illustrated Medical DicUonai> defines hundreds of terms not 
defined in any other dicUonary — bar none It giv^s the capitahzaUon and pro 
nunciation of all words It makes a feature of the denvation or etj-mology of the 
words Eiery uord has a separate paragraph thus making it easj to find a 
word quickl) The tables of artenes, muscles, nenes, veins, etc, are of the 
greatest help in assembling anatomic facts Et ery word is given its definition — a 
definition that defines in the fewest possible words 

Howard A Kelly, M D , Johns Hof tins Unwtrstiy Baltmort 

The American Illustrated Dictionary Is ndmirable It Is so well gotten up and of such 
convenient sire No errors have been found in my use of it. 

Owen’s Treatment of Emergencies 

The Treatment of Emergencies By Hublev R Owtin, M D, 
Surgeon to the Philadelplua General Hospital i2mo of 350 pages, 
witli 249 illustrations Jus/ Issued 

Dr Owen s book is a complete treatment of emergencies It gn es > ou not 
only the aetual techntc of the procedures, but, what is equally important the un- 
derlying pnnaples of the treatments, and the reason sLihy a particular method is 
advised You get treatments of fractures of contusions, of w ounds Particular!) 
strong IS the chapter on gun-shot 'wounds which giv es the new treatments that the 
great European War has developed. You get the pnnaples of hemorrhage to 
gether wuth its constitutional and local treatments You get chapters on sprains 
strains, dislocations, bums sunburn chilblain asph) xiation, convulsions, hjstena, 
apoplexy exhaustion opium poisoning uremia electnc shock bandages and 
a complete discussion of artificial respiration including mechanical dences 
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Keriey’s Pediatrics 


Practice of Pediatrics By Chari^s Giuiore Kerixt JI D, 
Professor of Diseases of Children New York Polj'chnic Medical School 
and Hospital Octavo of 878 pages illustrated Qoth 5600 net, 
Half Morocco 5/ 50 net 

rOURTH LARGE PRINTING 

This work Is not a cut and-dned treatise — but the practicf of pediatrics giving’ 
fullest attention to dtagnom and (naftnenf The chapters on the newborn and its 
diseases the feeding and growth of the babv the care of the mother s breasts 
artificial feeding milk modification and nenlitaiion diet for older children— from 
a monograph of 125 pages Then are discussed m detail every disease of child 
hood telling just ivAaf /netisurvs should be tnstiluted what drugs given 60 "^lu 
able prescriptions being included The chapter on Mcnue therapy is right down to 
the minute including ever) new method of proved vnJue — with tKe exact technic 
There is an excellent chapter on Gvmnastic Tkeiapeuhcs Another feature con 
sists of the 16s iltustratwe eases^au teaching of the most practical sort 
Dr A D Btackader McGtil Uurventty \tHUrtol 

Dr Keriey b a pedlairidjo of large expenenc* mbo thinks for hitnsdf snd b nerrreotH 
tent to oecest, v^oat tetdng the experKnees or sutements of prenoos mnters. llii book luu 
a rery definlie ralue 


Pro(f%v>r of Sfw 

Ctitb tt 15 •(!. 


Handler’s The Expectant Mother 

Jfint Out 

This IS deddcdly a book for Ihc woman preparing for childbirth It has 
chapters on menstruation, nourishmenl of mother during pregnana nausea 
care of breasts examination of unne preparalloos for labor care of mother and 
child after deliver) twilight ricep and dozens of olhcr matters of great interest 
to the expectant mother 

, irtnoeffitporr^Hltwralcd. Br S WrtLW Dwwxfc M- P 

Vork PoU-Gruuat Stnhesl ud llobiintxt 

Winslow’s Prevention of Disease 

juxt Ready 

This book is a practical guide for the ln>*man pnng him bneflv the means 
to avoid the vTirious diseases described The chapters on diet czerasc tea 
coffee, and alcohol arc of special interest os is that on the picvtniion of ranrer 
There ore chapters on ibo prevention of malaria colds constipation obc^tlj 
ner\*ou5 disorders taben^osi< etc. The work is a rcconl of luiniv hve 
years active practice _ 

miruratrd. B/ KrtftiM Vtrsnjow M D., temnb ^ jlart ^ 

IMrain nwi-tp-iHia II rrard LalrewUr *' ^ 

Kerr’s Diagnostics of Children’s Diseases 

Dr Kerrs work is wnltcn aWmelv for the general pracaiioner— to aid him 
in diagnosing disease in hts child palicnis He approaches hiv sufijtart as the 
child is approached in the sick room It is ftincll) a dtnUJ -.ir^—a first aid 
In the tllagnosis of disease in children 

CkUwo/|itpje« ai^nlfd By Lc Cmw Ritx M SL^r' '"‘V 

Brwftba rt*1fT»AhLile lI«10l Bro Vlr« OKli JI a I j> l. 
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SAUNDERS' ROODS ON 


Hill and Gerstley*s Infant Feeding Re^dysoon 

Clikicai, Lectures in Infakt Feeding By Lewis Week Hux, 
D , Alumni Assistant in Pediatrics, Harvard Medical School, and 
Jesse R Gerstley, M D , Clinical Assistant in Pediatncs, North- 
western University Medical School 121110 of 300 pages, illustrated 


In these clinics you are pvcn the full details of the Boston method of infant 
feeding as developed by Dr Rolch, and of the Chicago method You are given the 
tnwrj , US6 in both normal and abnormal cases, exact quantities and percentages, 
and concrete clinical examples. The book is equivalent to a postgraduate course 
in infant feeding It brings these tno s>stems nght to jour door 


Abt’s Preparation of Infants’ Foods Ready Soon 

The PreparxVtion of Infants’ Foods By Isaac A Abt, M D , 
Professor of Diseases of Children, Northwestern University Medical 
School i2mo of 100 pages 

This is a practical j-uide for infant feeding, ginng to voung mothers, nurses, and 
caretakers minute directions on the preparation of food for infants and loung 
children You get weights and measures, the mineral constituents and calonc 
^alucs of foods You get such practical material as dict-hsts for constipation m 
older children, an outline of a plan for feeding babies, cate of nipples and bottles, 
etc , and a great liost of reapes lor beverages of all bnds, milk preparaOons, soups 
and broths, puddings and cereal preparations, custards, eggs, \egetables, fruits, 
meats, sen foods, and breads. 


Aikens’ Home Nurse's Hand-Book New (2d) 

Home Nurse’s Hand-Boor Bv Chareotte A Aikens i2ino of 
303 pages, illustrated Cloth, $t 50 net 

The pomt about this work is this It tells } ou and j/ioiw you ;u3t how to do those 
little but important tlungs often omitted from other nursing books "Home Treat- 
ments” and “Pomts to be Remembered” — terse, ensp remmders — stand out as par- 
Dcularly practical Just the book, for those who have the home care of the sick 


Galbraith's Personal Hy^ene for Women ®Edi«on 

Personal Hygiene and Physicai Training for Women By 
Anna M Galbraith, M D , Fellow New York Academy of Medicine 
i2mo of 393 pages, with ongmal illustrations Cloth, $2 25 net 

It contains jusi the sort of information which is very greatly needed by the weaker 
sex Its illustrations are excellent — DuUtlc and Bygittixc GmHc 


Galbraith’s Four Epochs of Woman's Life Edition 


The Four Epochs of Woman’s Life By Anna M Galbraith, 
M D With an Introductory Note by John H Musser, M D , Uni- 
versity of Pennsylvania i2mo of 296 pages Cloth, Si 5 ° 


We do not as a rule care for medical books mdtten for the instniction of the 
but we must admit that the odvice in Dr Galbraith s Mork is in the main 
some — Birmingham liedteal Rtsncw 
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Griffith’s Care of the Eaby 

The Care of the Baby Bj J P Crozer Griffith M D Professor 
of ^‘edIat^cs in the University of Pennsylvania i2mo of 4^5 pages, 
illustrated Cloth, 50 net 

THE NEW (tfth) EDITION 

The author has endeavored to furnish a reliable grade for mothers He his 
made his suteraents plain and eaiilj understood so that the volume will be of 
sen ice to mothers and nurses, 

New York MeiUcal Jotiraal 

"We are confident Jf thii Ittilo work could find it* info the binds of every int ned 
Dane and of every mother mfant oiortalilv would b« leisciied by at least fifty per cent," 


Grulee’s Infant Feeding 

Infant Feeding: By Cupforo G Grdlee, M D Assistant Pro- 
fessorofPediatncsatRusb Medical College Octavoof3i6pagcs jllus 
trated including 8 m colors Cloth $3 00 net. 


NEW iJd) EDITION 

Dr Grulee tells you k<rt. to feed the infant He telU you— and sktncs hv clear 
Illustrations — the tevhnic of givnn„ the child the breast Then artificial feeding Is 
thoughtfulh presented including a number of simple formuLi< Thecflnrcd illus 
tratlon* showing the actual shapes and appcanmrcj of wools arc catrcmelj- 
valuable 


Ruhrah’s Diseases of Children 

A Manual ol Diseases of ChHdren I)\ John Kamivit M D, 
Professor of Diseases of Children, College of PJij lains and burgeons 
Baitimore lamo of 552 pages fulij illustntcd- FJcaiblc kithcr 
net 

rOORTH EDITION 

In rwising this sort, for the fourth edition T>r Kuhnih haj carcfullr In- 
corporated »U the blest Lnoo ledge on the subject Ml the Impoiunt ficts are 
psen coneitelj and exphcidr die therapeutics of infanc, and chnjhmxl heiog 
omhncd terj nrefull) and clear)) There nre al o directions f, r dirage and 
prescTTblng and inanr useful presenpuons arc included 


American Jottntol of the Medical Sclooce* 

Treatmrnl U.lwrn.nl f *torJrcn.rml twin qa ir h accord » i 
rrl wnlul bmadl) (pia ml and fm- from ilocV pn-i,ihli nt 


tl f Imi tri - rf. 
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SAUNDERS' BOOKS ON 


Keefer’s Military Hygiene 

Military Hygiene and Sanitation By Lieut -Col. Frall R. 
Keefer, Professor of Military Hygiene, United States Military Academy, 
West Point i2mo of 305 pages, illustrated Cloth, 50 net 

ILLUSTRATED 

This IS a conase, though complete text-booL on this subject, containing 
chapters on the care of troops, recruits and recruiting, personal hjgiene, phjsical 
training, preventable diseases clothing, equipment, nater supply, foods and their 
preparation, hjgiene and sanitation of posts and barracks the troopship, hjgiene 
and sanitation of inarches camps, and battlefields, disposal of wastes, tropical and 
arete service, \ enereal diseases, alcohol and other narcotes, and a glossary 


Berg'ey’s Hygiene 

The Principles of Hygiene A Practical Manual for Students, 
Physiaans, and Health Officers By D H Bergei', A M ^ M D , 
Assistant Professor of Bactenology in tlie University of Pennsylvania. 
Octavo volume of 531 pages, illustrated Clotli, $3 00 net 

FIFTH EDITION 

This book IS intended to meet the needs of students of medicine in the 
acquirement of a knowledge of those pnnciples upon which modem hygienic 
practses are based and to aid physicians and health officers in familianzing 
themselves with the adiances made in hygiene and sanitation in recent years 
This fifth edition has been very carefully revised, and much new matter 
added, so as to include the most recent adiancements 

Buffalo Medical Journal 

It will be found of value to the practitioner of medicine and the practical sanitarian and 
students of architecture who need to consider problems of heating lighting, ventilation watei 
supply and sewage disposal, may consult it witli profit. 

Pyle’s Personal Hygiene The New (ethj Edition 

A Manual of Personal H\ giene Proper Lmng upon a Physiologic 
Basis By Eminent Specialists Edited by Walter L Pi'le, A M , 
M D , Assistant Surgeon to Wills Eye Hospital, Philadelphia Octal o 
volume of 541 pages, fully illustrated Cloth, 50 net 

The book has been thoroughly reidsed for this nen edition and n ne« chapter on 
Food Adulteration by Dr Harvev W Wilev added There are important chaptera 
on Domestic Hygiene and Home Gymnastics, H>drotherapy Mechanotherapy and 
First Aid Measures 

The work has been excellently done there is no undue repetition ^d the writera 
have succeeded unusually w ell in presenting facts of practical significance based on sound 
knowledge — Boston Medical apd Surgical Journal 
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Bohm and Painter’s Massage 

MMMjre B> ^rA\ Mum M D ofBerJin German) Edited nith an 
Introduction b> Charx-cs F Paikter M D Proftasor of Orthopedic Sur 
gery at Tufta College Medical School Boston- Octai o of oi pages niih p7 
prar/rfo/ flluitrations Llotj, <i ;; riet 

Draper's Legal Medicine 

A Text Book of Legal medicine Bj Frank WtNTtfRopDaArca A IL 
M D Late Professor of Legal Medicine m Harv-tid Uniiersin lioAton 
Octavo of 573 pages Illustrated. Cloth V.oonct Half Morocco <5 50 net. 

Golebiewski and Bailey’s Accident Diseases 

Atlas and Epitome of Diseases Caused by Aeddents li} Dh Ed. 
GoLEBintvSKr of Berlin Edited wiih addluons b> Pearce Dailes M D 
Coninltinp Neurologist to St. Luke s Hospital New ^orL. Wih 71 colored 
illustration* on 40 plates 143 text lUustrnlioos and 549 pages of texL Cloth 
^ 00 net Saunders Hitnd Af/as S/rjfu 

Hofmann and Peterson’s Legal Medicine H»idS£^ 

Atlas of Legal /^edlclne B) Dr E. ros Hofm\ns of Vjennaa 
Edited by FRCDCEtCR Peterson W D Profeisor of Pstchtur) in the 
College of Phjsicians and Surgeons Netr ^ork With r 0 colored figures 
on 56 plates and 193 half-tone illustrations Ooth ^3 50 net 

Jakob and Fisher’s Nervous System ®*auI^ 

Atlas and Epitome of the Nervous System and Its Diseases^ D> 
Professor Dr. Chr. Jakod of Erlangen Ldiied wiih additions b> Ej>- 
ITARD D Fisher M D Uni\emt> and Bellevue Hospital Medical College 
With 83 pbies and copiou* text Cloth S3 50 ncL 


Spear’s Nervous Diseases J>nt out 

A SInnunI of Nervou* Dl«em»e» B) Irmno J SrrAii M D IVofcsMir 
of Neurology at the Unit ersii) of Maryland BaUimorc i-'mo of 6^ pages 
fllustratcd Cloth <a ."5 net 

ThU Is a comprchraslt e digest eoppljlng ihe means lo a clear underUndlng of 
neurology and robbing that subject of much of Its dilBoiUy '^ouaregDen tint 
a brief description of the practical analom\ «ndph\wologj with thoe li'’! ord 
theories that bear on the mechanUm of organic nm ous di'Hrajc’V Tlien pall 
is given the ninpler dL cases being considered hr*! gnduxlK prepartn., th m 'rr 
to grasp the more difficult one*. The desmption are clear and brief d fnmiLi. 
diijcninfs and /rrafnm/i being brought cml 'ety dtfinUeb OiK (he mf>' meat 
accepted facts hast been consklered. For the irtairneols rrcommea ’ mI nojjiccal 
apparatui is required bejuod a gah’awc and faradic battery ihrs denrattd no 
spcdal training and thes are easily remembered. 


lo 


SA UNDERS BOOKS ON CHILDREN 


Nevf (9th) Edition 


American Pocket Dictionary 

American Pocket Medical Dictionary Edited by W A. New- 
man Dorc^d, M D , Editor “ American Illustrated INIedical Die 
tionar3 Lontainnig the pronunciation and definition of the pnncipal 
Mords ^d in medicine and kindred sciences, i\ith 75 extensive tables 
\^lth 693 pages Flexible leather, luth gold edges, $12; net, with 
patent thumb index, $1 50 net 

'■“ecie —I H HOLLAND M D Bean 

of the Jefferson Medical College Philadelphia 


Morrow's Immediate Care of Injured Second Edition 

Immediate Care of the Injured By Albert S Morrow, M D , 
Adjunct Professor of Surgery at the New York Polj clinic Octavo of 360 
pages, mth 242 illustrations Cloth, $2 50 net 

Dr Morrow s book on emergency procedures is wniten in a definite and decisive stjle, 
the reader being told just what lo do in every emergencj It is a practical book for every 
day use and the large number of excellent illustrations can not but make the treatment to 
be pursued in any case clear and intelligible Physicians and nurses mil find it indispenstble. 


Powell’s Diseases of Children Third Edition Revued 

Essentials of the Diseases of Children By William M Powell, 
M D Revised by Alfred Hand, Jr , A B , M D , Dispensary 
Physician and Pathologist to the Children’s Hospital, Philadelphia 
i2mo volume of 259 pages Cloth, 25 net /« Saunders' 
Question-Compend Series 

Shaw on Nervous Diseases and Insanity FifthEdthon 

Essentials of Nervous Diseases and Insanity Their Symptoms 
and Treatment A Manual for Students and Practitioners Bj the late 
John C Shaw, M D , Clinical Professor of Diseases of the Mmd and 
Nervous System, Long Island College Hospital, New York lamo of 
204 pages, illustrated Cloth, $r 25 net In Saunders' Question-Com 
pend Series 

‘ Clearly and intelligently wniten we have noled few Innccuracies and several sug 
geidve points Some affections unmenboned in many of the large text books are noted.’ 
— Boston Medtcal and Snrgscal Journal 


Brady’s Personal Health Ju»t out 

Personal Health A Doctor Book for Discnmmiting People By 
WiLLiAJi Bradv , M D , Elmira, N Y lamo of 406 pages Cloth, $1 sonet 


Hecker, Trumpp, and Abt on Children 

Atlas and Epitome of Diseases of Children By Dr R Hecker 
and Dr J Trusepf, of Munich Edited, with additions, by Is^c A 
Abt, M D , Assistant Professor of Diseases of Children, Rush JMedical 
College, Chicago With 48 colored plates, 144 text-cuts, and 453 P^ges 
of text Cloth, Ss 00 net 

" manv excellent lithographic plotes represent cases seen “ihe 

I , - ’ected with great care keeping constantly in mind the practical ne^ ot me 

'oner These beautiful pictures rue so true to nature that iheir sludj is 
-.1 clinical observation The editor Dr Isaac A Abt has added all new 
t 




